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(57) Abstract: 



PURPOSE: An apparatus and a 
method for complicated re- 
transmission in a mobile 
communication system are 
provided to retransmit efficiently 
data by generating sub-codes 
for optimum code combination. 

CONSTITUTION: A maximum 
code rate and a minimum code 
rate of a transmitter are 
determined by a transmission 
data rate of a system(401). The 
number of sub-code is obtained 
by using the maximum code 
rate, the minimum code rate, 
and a predetermined 
mathematical expression(403). A 
variable m is initialized(405). The 
415 number of symbol selected 
within a punching matrix is 
determined(407). The number of 
component encoder in a turbo 
encoder is compared with a 
difference between the symbol 
number selected within a 
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punched matrix and the column number of the punching matrix(40 ). Information 
symbols are selected from the punching matrix and the remaining symbols are 
selected according to a predetermined type(41 1). The remaining symbols are 
selected from the first parity symbols and the second parity symbols by using a 
predetermined mathematical expression if the first type(413). The remaining symbols 
are selected from the first parity symbols and the second parity symbols by using a 
predetermined mathematical expression if the second type(415). 

©KIPO 2002 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/Kpa_fulltext. cgi?appl_no=1 02001 00651 94 2004-01-26 



gJH mm 112002-003 1096 



(19) CH»eJ3M*8ia(KR) 
(12) S]|^5]Sfi(A) 



(51) Int. CI 
H04L 1/12 



(11) SDmm. §12002-0031096 
(43) SJWmi} 2002t3041!26SJ 



(21) fS!SS 

(22) S^gJXf 



10-2001-0065194 
gQ01B1Q{M22W 



oo) ¥aa^§ 

(71) ssej 

(72) ea» 

(74) CUBIC! 



1020000062155 200013 10H21SJ CHerSJ^KR) 
MSaih 3^*1 21 A| 

331 4=S!AI ii? 0H&3S 416 
g?l£4»S!A|S&?g S §973-3¥ S OHIf M 822-406 



e iss oissaAi^nsi oioieh sssxiohah 2.m?\ qioiehs xh ssshfe §xi % &a<xi 
ae 2010. sa^ *i«¥s»4B:>lfc ga^si oissiot §2.1 3iig nn?J §s^£¥eh s:h2| 

AHS¥SS Ci(i=0.1,2 S-1)B SfSSD. 0|§S<yA|^UO)IAHfe AHH¥SS Cig ESSPI 

8H fe^l S3HSI AHS¥Se § 5 SI AH!=!¥s C 0 S SS8H1. £PI 2-J\&£ EEfcr 01 a XHaSOII §9 
mO\ XH 3S 2?M0| (CHOIQ- S3H21 AH2¥S§ g 5! SH AHS¥S C 0 OI^SI AHM 

?s§§ sx^es agsa. moi s:hs) ah«¥s§ m ofxi&i ahm¥s c s -i2i as on eesioi XH 
as s^m g^sia &;>i s aw ahh¥s c 0 s sssm, o\m xh as e^soi w&it ma\a &i\ 

a Bfll AHM¥S Co OI*2| AHS¥SSS £»3!2S &6&Ct. 



£4 



COMPLEMENTARY TURBO CODES, HARQ, TURBO CODES. PACKET COMBINING. SOFT COMBINING, THROUGHPUT, CODE 
COMBINING 



SA0Af 



£ IS EHS ¥SS Al§ offer HH3J CHOI EH AI^UOIIAH HH3J ¥2 2 if (Packet code combining) 21 HH?L! 
QOItHAIEI 3 &( Packet "diversity Combining) CHI COS SfexlOIS SOIfb ES. 

E2bS MAI Oil Oil COS AH«¥S ^SSxIS SOj^Ffe ES. 

E3gs afg°i mai oil oil cos mm xHass^Hi x)£i ss°i m mm 2012 aife . 
Eteg sssi mai 011 011 cos mm xnas&^si » ai sssj as 011 > soia eb. 

£ 5fe S &rg°l MAI 0)1 Oil COS g£| 3t|gHH^ (Physical Layer Packet)0| 23H2I gfES 3 

¥oii ^ifxHas scroll cos sS xhei sii aoi^n sife se. 

E6§ S &S2| MAI Oil CHI COS S Bl ?il S IW ?L1 01 15H2I s?2£ ¥&SI£r 3¥<XI «*ttXH£!$ S^Oll 
COS «5 xHSI Sli SOI^IQ £3. 

E7§s as°i mai on on cos saa ehs¥2°i ahs¥s a & oil ah s awi ah«¥ss ^spi 

9ltr Ixll a Differ £0. 

£88 S g*S2| MAI Oil Oil COS 523 EHM¥S°l AH«¥S Sir Oil AH A|«¥SISS a^SPI 
SHB §XhS SOI^fe EH. 

E9fer B ^S°l MAI Oil OH COS 552 EHS¥S<2| AH«¥S S 81011 AH 01X|B| AHH¥£B <S«8PI « 

e axia ecu^fe eb. 

£ 108 B ^S2| MAI Oil CHI COS mm XHaSg,^(XI 2I5H QIOIEHS Sa6PI ?|& XIICH Sii SOIH 
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2lb EH. 

£ ng b &S2i ^ai oil oil mm ma^»^oii aaH qioiehm ^^is^i we xikx in som 

?Xtz EEL 

£ 12b £ 1101IAH fiOI2 2ib 3E tjbrOiyoll Wt^ H\Oi ill SOI3 &b £2. 



msoi ^mt; ?i& §y j mow men Jim 

b irs^ oigs^Ai^isa qiois a^&xi a &boii as 52^, ^si aioias m 

a^sfb §xi s gteioii as 201a. 

s^^s oi^s^ai^^oiiah qioieh e^M ^tys r b §?, oigs?e ^ijrssvei 

£S»(forward) ag*Hy(DCH: Dedicated Channel )g B3S0I- QI0I& HH^g 4^o r :HI SCf. 01 
geaAl^gjg fl£A|^§), PX|g aSBKDigital cellular), §31 (W-CDMA) , Hl§3| (UMTS) B 
m SSBO. fe^l 0I§^£ #31 QIOIEH S^Oil 2J5H 4-^!£IOi2 DH5!S ?IS 

9.^. BBftd. miiet, 2W^f S«S MS! Oil CHoHAHb ^§£1 XH a £»A| (Automatic Repeat Request, 
01 'ARQ'Ef SB) 01 a§H 5|X|^2S XH a^M fiSSCf. #3 1 0|§g<M AI^HOIIAHb IHSSB 
^ ^ Bia*9^ (Hybrid Automatic Repeat Request, 01 6h 1 HARQ 1 E} SmS ArgSCL &?l HARQ 
g!- 2^ §§ ¥m(Forward Error Correction, 0\o\ 'FEC'OI- SS)9, Al Oil XHa^M fi^SFte 

ARQS A r g6^ XHa^S^om. Olte £W S^AI xHy ¥sSS*{ (Channel coding scheme)* Ah 

SorOI QIOIEH B£ 11^, ^ 0| ^(throughput )M ^0\H, Al^Sa ^H^SPI ¥IS S£»A| 

01 P. &2I OISS£!AI±g|0||/d A r g£i^ xH^ ¥5a^2Sb ¥«1l (convol ut i onal 

codes )U E]S ¥^(turbo codes) if FEC^ 6fb XH^ ¥£S»*|0I Arga»CL 

SB, £M HARQS AfgSrb A|^ijO||A|, S throughput )M W&mHX\ & 3^ atMSoft 
combining)* ArgSCL £>0| S mhCHI Ml 5! CrOlbHAIEI a »( packet diversity combining)^ EH^ 

¥1 a 1M packet code combining)0| 581 0. a^2£, 01 ¥ &*!8 2¥ 2£ HH^l SiKSoft Packet 
Combining)OldrH BSrOT, 01 § 6PI HH3<! CrOlbHAIEI atMpacket diversity combining)^ ^21 
¥^ atMpacket code combining)Oil b|6 r 0f £^ HOil/d 21 (sub-opt i ma I ) »AJ0IHB, ^Sa aoi 

a emboli e £^oi &b Mesa. 

IB, HH^(Packet)* a^Srb Al^gjOilAH S^li (Throughput )S ^IsHAH «3| HH?i ¥1 

Ahgsa. ^, 2j2|2j a^om a^£i^ hh^[ (Packet) oil cuai-ai ¥ssoi a 

SW, ^-<M^CHI AHfe HH^Ott 2^^[ &m2it= 3? MUM 4rSA|5|X| H§S flOII 

XH a^£l^ IIH^3I S^aii- (Soft Combining)M S8^| SCf. 01 HH XH2^£J^ HH?i^ P-fi 

¥i^i Ah§§ ^ sip. s ( AO) ¥ ^ ¥msoi R21 hh^!§ 4^6is a?, m 

21 IIH^IMM SIKSE^ 3&&)8F01 Mm. ¥mg(ef feet i ve code rate)0| R/N2! ¥1§ a&S ¥iOil 
92£« ¥^0|^(coding gain)M tt^lOISf tt 4- fflO. 

&H0II IIH?i QOIbHAIEI 3&e, 2|2|2| a^DFCr a^£l^ HH^i (Packet ) CHI amO\ ¥SM0I ROJ §SS 
¥11 ArSSUl, 4-<y^0IIA1^ «t!8 BH5J0II 3? 01 ■ 4:^A|3|X| S3 SSS flOII 

XH a^£|^ nH^Hf ^^^^(Soft Combining)^ »*I0ICK 01 HH XHS^SIfe Wll^ »^ 

¥t^f AhSSO. UrBrAi EH^! QOIWAIEI S&S gdgxHyOilAH ^g2| £JS 0IILHXI2J S^Sf j» 
§ (Symbol Averaging)^^ « HH5! P0|bHA|E| 2^^^(soft 

output )g S5S2SW SiS^^ m3IS ^M4- Still , 01013 «iyo||AH g^S ¥11 fiWM a 
^6^1 CH^Oil xHyoilAH BISafe Pe^OI^(diversity gain)§ SJ^S 4- S^Cr. IIH3i 

¥1 g&01l/H2J ¥1 ^^(Code st ructure)CHI 0}^ ^1^21 ¥1 01 ^(Coding Gain)M aiSWMfc S 

sa. 

SJHWXI2I HH^i S<MA|^UO||AHfe ^?S2J 8010 ttH^Oil CH¥^ CfOIWAIEI §&§ AFg6 r H 
01, gP|^A|o| is-2000 Al^aa UIS^ia^l2| UMTS AI^H gOIIAH OldHS a^JOl UBiaH ^Cf. Zl£H 
U 01^ ^|^2i HH?iS<y AI^HMOI CH¥S ^^¥s(Convolutional codes )M Afgeia^, a&VS£l 
§? ¥seoi ¥s(codes)g A|-go r fe 3? «5| nH^l ¥1 BttB A^gSQ 5H£ H£l e 01 = 01 
Hisaxi QHEOISia. ^, R=1/3 A^g6^^ Al^gOIIAH XHa^M XI 3! orb 3?, MS! POIbH 

aiei mmm Argsfe g^£r nH5J ¥1 A^ga r fe 3^21 ^feaopi- 3 a axi ar^i tai^oii ? 

Sa MSEl H&ISFOI HH^L! CfOltHAIEI 1S§ Ahgor^Q. ZISHU § ¥l(Forward Error 

Correction Codes: FEC)2J .HM ¥11 M§5ffe 3¥01lb 01 EH S ^|ga ^H^^b Pi a^lOI fi^@ 
a. EiM ¥Sb ^(iterative decoding)01l aoHAH 3 ^^01 'Shannon Channel 

Capacity limit 'Oil eS6 r SE^ tfTIIS 2#§§¥sO|Di, ¥^^011 WtE ^^a X[0\D[ #D\ 81 » 
¥m(Convolutional codes) a^ BBI SS6MI SXII»5I ffH^Oia. ^, Oia» §ii 3BIS QH E|S¥ 
II XHa^OII Argofe A|>iij01IAHb, M5! ¥1 A r g6fe 201 a^SSr 



WtEiM B i§2| 4318. EiS¥^» ArgS^b XHa^ AI^HOjlAH £l^a ¥lli§ fltt AHM¥^M 
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agSKH ^SXHS^gH^OII 3gShB Sxl 9J gHSS HlgSOII SICH. 

B ^S2| CHS =5JS g<y A|>:gjO||Ai E|fi¥§i AhgSKX S&¥S(complementary codes )» £BSS|- 

01 s*erxjia£gf*ioii sigshfe sxi as aai his&oii aa. 

B ^g°l SE a§ OlSSdAl^ilOliAH IH SIsHn AH" ¥SS0|| CH8H CHOIbHAIEI SHhOiy^ 

2£ gdlOiyg ^gshfe Sxl 3! SSi SISSOII 2HQ. 

S gg£| SE as SIS a^3B AIB ¥£S0ll CH6DAIB SEE SdhOiyg ^S§H2, XH 2#£l 

B AHB ¥SS0ll CH8HAHB QOIbHAIEI HHhOlfeinil SM SEE SHIOiyg 4*S8tB §X| SI BIS 

»«i sia. 

#31 ^^§§ g#SPI ¥18 B ^S2| bt&SiS &AI Oil Oil IIUS, EHS¥S§ 0IS8KH g£l 

SIS §fi^5?B S3HSJ AIB¥SS Ci(i=0.1,2 S-1)S S^SfB AiB¥SSf4S3IS =? 

b|8hB ¥lgiCI§§^ Oieg<MA|^gJ01IAH #31 AHB¥SS CIS S^Sffe gHSOl, #31 S3H°I AH" 
?Si S « fflffl AHB¥£ COS #31 s3|£!£ SEB 012 IHS^OII SBSfOI XH 2$ 2? 

§01 Bt^ff WO[Q #31 S3H2I AIB¥SS g #31 5! SKH AHB¥S CO 01 *°l AHS¥SSS Bxf£|° 
S S^SfB #31 S3H2I AHB¥SS g □IXI&f AHB¥S CS-12J S£OI| SS8F01 XH 2£ 

3h tt48te! #31 5! an Ai«¥S COg 8^812, 01* XH 2£ S^SOI gig* QHD1CH #3| X SHU 
AHB¥S CO 01*21 AiM¥S§§ £xf*!££ S£8|B 21 §S 28»g ^§££ 8CH. 



me si si 

ol5^ b ttasi wbsi»-aiai oils §¥@ sEe°i ssa bh #/sHsi «aeo. ^ ses°i 

&£S0|| S5¥SS ¥3h80ll 2A01AH, SS8 ?£Q±S0ll 88HAHB CHS EES #011 HAISCHE1SE 
3Hg8 §S ¥Si 3UISEl= SISICH. ES B ^SS gg8<HI 2H0UH , SX|3l(s ?£0| 

□8 ?aaie! gsoi b ss2i axis sufiowi si 4 sicns sea 3^ 3 #x-ii8 ggg a«f 

BO. 



1. Packet Code Combining 

0I8I- B EiS¥SB AhgShfe XHE£ AI^UOIIAH 2H32J nH3J¥S^ifS ¥18 AHB¥2S £!#8^ 

3| 9| S aa§ HIAIoHl, 0ieiev..¥SS h\m*\0\ HH5I¥SS&j» HHS!CHO|b|A|Eia8g GIO|EHS(data 
rate)OII OJEHAH :|B^2£ AfS8>B AI^SS HI2^§^□^. OIEHS AI^HOI 3hJ|fe #^01^011 3 

6H AH 3ls& 320ICH. SES, 01 BIS Al^g,'S SS§f3l 918 HARQgh*|2| HSSS01I CHoH «Btt 310ICH. 

#3i qioieisoo ajsi nH3i¥sa&a nH^cHoiWAiEiies a^si^ ai^^si m^s tim 

SB CHS3> aCH. 

OIIS SOI, R=1/5 El S ¥Si AlgSlfe A|±H2| §?, XH 2^3 nH?JS^¥E1 3S2e(soft 
combining)OII 2|SH ^8 ' ¥sCH (code word)2| ¥SS(overall code rate)OI ' 1/5" 01 £|3|^7:ife 
WZl ¥S S & (packet code combining)^ AfgSIH. 0I*¥E| IK S^£|fe Wi^imW CHsHAHfe ^2 W 
5J CHOIWAIEI Stf(packet diversity combining)S AhSoHl OICHAH Wll ¥1 SitS ArS&CH. g, 
xHg S^SIfe HH^iSI ¥SS0I 1/3&J 3? as e XHS^ [EH Oil B SXII ¥SS(Overall code 

rate)0| 1/501 £JSE^ 'UCHXI El @ a A|( redundancy )S W&M ^W°i 

EH3iS(packets)S 2¥>i!8hS Sfll ¥£s(overal I code rate)0| 1/501 @CH. 3EIH 01 ^ Oil a^EI 
B IW^eOII CH6HAHB ^t^S ei^SHAH S^SUl, DH5! CHOIbHAIEI S&S Aiggi- *0|| ¥11 

1/5S 3I^°S IHSs HH5JS DH51 ¥S 

i^£S aif^y ¥S(convolutional codes ) 2| 3? Oil ¥sg(code rate)0| 3? MS! CHOI 
tHAIEI Sgf(packet diversity combining^ BH51¥S Sif(packet code combining) AhOIOII ^fe xlOI 
3h 3 El 3 XI SB 2££ &SIS S(CH. ZIE-1U, Eie¥s£| S^OIIB ag¥di ¥S£fB SEI 3 xl 
01 OH*? 3D), DH?L! ¥S SlKpacket code combining)OI CHOIWAIEI StHpacket diversity 

combining)OII HlofOH #S§h 01^01 XIISBCH. (THEUH 01 SI eh Sis EHS¥S3 Ahgo^ Hybrid 

ARQ I l/l 1 1 Oil 3S5H01 #S8 0l^§(throughput)2| 3H2S £S 4= SICH. 

SE IB EHS¥S2| g^-DH?i¥SSita Ma Q-OlbHAIEJSH Ah0|2| Ss^OIS 3£HH£ SEAI& SES 
OICH. SEAIB b!2l SOI. iiSI #S0||LHX|(Es)S 3|§ShB 3^ ^B ¥SS(1/6)°I EHfi¥SB k§ 
¥SS(1/3)°I EHB¥S0II dloH SsOI^S 3hSS S =4 SICH. SE&. HH^ ¥S SltOII °l& # 

feOI^OI 3dB SSESS ^4= 2iCH. StfoH SttH, ¥§§ 1/32J E|S¥SS ¥ii 1/6 SJ A|B¥SSS 
HHSI ¥1 S if 31- 01 ^SoMI Eia. 1/32 Cf ^B ¥S§i A^»°£M| ^B 01^31 CHS ¥SI 
S&(¥S2S)S°SM| SB OI^S SAIOII Si 4 SID. 

#/HI6l ^Biaa, mmm ¥S #S Oil UXI (coded symbol energy) Es2l ¥2§i M, EH 

S?lfe ^fe¥S£l &EI- e.^( iteration) ^s(decoding)3h gBSI HlgSB S^, 'Shannon Channel 
Capacity limit'OII 5S6fB #feS ¥SS0ll IfEUH HIS&C1. CtAI »8H. §^§l EsS 3f§ShB 3^. 
^B ¥SS2| EHB ¥SB isB ¥SS°I EHS ¥sOII HI 8101 #S8 SsOl^i BISSfB 52£ &BI 
11 Sia. OIIS SCH, ¥SS0I R=1/30||A| R=1/6S 34io^B 3? 'Shannon Channel Capacity limit's) 
&®m B^SHAH 3 SsXiOIB OIISS 4 SICH. 013IAH olOIBdl EE ARQ(Hybrid ARQ)S A1S8^ Al^i, 1 
OIIAHB SUS'«IM CHI L_i XI EsS AISS1HS, #31 SE 10IIAH2I S^tig R=1/32| 3¥U 

R=1/62| 3^U S8I& #S0||LHJ| EsS 3f§& 2! OICH. OI3IAH ^°IS ¥BB HARQB MS8IXI SB, 
g XHS^S Mmmx\ SB 0| = g<MAI^il£| §? 3IB2J ¥sS(code rates) Oil [THS EHB¥S°I 
B^S ¥S§ R°l if^S £!8 #S Oil LH XI (symbol energy)2| 34:8 3E1SHAH HIBSI-SaCH. OI Oil £181 
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01 HARQ3 A^SHs OiegdAl^gjOll/Hfe XHS^OFQ CHI Li XI (symbol energy) EsS Af§6f 

°S R=1/32l S^U R=1/62| S^U §3& £JM Oil LH XI ( symbo I energy) EsM 3fHCh 

£A|& ma aoi. ¥^ sh^m 3^AIB SM(AWGN : Additive White Gaussian Noise)xHy2l IHS m 
Oil, R=1/3£J 22! y^oHAI nH^! DOIbHAIEJ aSTStfe 3^, £JM CHI U XI CH SMd|(Es/No) S CHI 

ah ma 3dB2j oi^e ^fxia, r=i/6 ¥ii Misib g^oiis ojs^aoia. ma/d ¥m^oii trf^ ¥ 

S°l ^^blinOilAH A^6^ Eb/NoM P|^2^ H£! EiM ¥I2| £J^£OUH , R=1/32| £fe^£0| HH 
3i QOIWAIEI a 90II OI^(gain)£^ +3dB ±3\m (scale) Si^^g SS OISEJIH, R=1/6 Ei 

gfe^tiE R=1/3U} Oil U XI M Af-gSFfe m§ ahOil +3dB (scale) em 

S 88 0|§£|°^, R=1/3 0a¥12| R=1/6 ¥s°J JiO\D\ Mil OOIWAIEI StfjJt 

hh^i ¥s §tf afoioii xiisa^ atextopt @p. oiae ¥^s(code rates)oii mm a^»oite 

'Shannon Channel Capacity limit 1 Oil 2J6HAi Oim^bStU. 5j^°J gfettOlte fi^PSIb ^mCHS 
§bfl (mini mum required S/N)S AfgoK* =?m 4* 2iO. 



2. Minimum Required Eb/No for code rates 

¥mg(Code rate)0| ROIH ¥^2I2J mm AK)1 2 (encoder block size)^ DH^ S EIS ¥ 
11 MgSI-b Al^iJOilAH, 2#^f 26i S^BoUl &fer(^, error free) xHy^ J9I98PI 3^ Oil 

UMCH»SUI(Eb/No)te 8PI 

Eb/No>(4 R -l)/2R 



£PI 4=^ Oil ttl^, AWGNOilAH 2^21 ¥m§(code rates)0il OS EH^ ¥1 Oil AH fi^Sjb Eb/No 
^, fi^? OIILH XI CHSSdl (minimum required Eb/No) b 6PI 

(S 1)3 BO. 8PI 

(S 1 ) Oil AH QiS OIIU XI CHSSdl (Typical Eb/No) b EiS ¥s2J ¥l£[ AK)|2E (encoding block 

size) LOI 1024iJ ffH dl eo||a| s(Bi t error rate : BER)OI 0.00001MD *Ml o[D\ ¥\oWM fi^Elfe 

Eb/NoM uatsa. 



fj 



Code rates - 


Required Eb/No (dB) 


TvDical Eb/No (db) for BER=10" 5 


3/4 


0,86 


3.310 


2/3 


0.57 


2.625 


1/2 


0.00 


1.682 


3/8 


-0.414 


1.202 


1/3 


-0.55 


0.975 


1/4 


-0.82 


0.756 


1/5 


-0.975 


0.626 


1/(5 


-1.084 


0.525 


0 


-1.62 


NA 



(S 1 ) CHI AH ¥SS(Code:..rate)OI 3/4, 2/3, 1/2. 3/8. 1/3, 1/4, 1/5, 1/6 9J 3*011 2f2J fi^Slfe 
Eb/Nofe 2^2} 0.86 , 0.57 , 0.0. -0.414, -0.55, -0.82, -0.975, -1.084 (dB)S§ 4- 2iDh SE&, & 

(H 1 ) CHI AH ¥11 R=1/39J ¥S1 AFgShfe A|^gJ2f ¥SS R=1/69J ¥SI AlgSlfe A|±g AhOIOIlfc 
m±m 0.53dB 0|&£| gsXIOPI- a 4= 01 fe 'Shannon Channel Capacity limit' Oil CTJ-S 

£l^°l SiirXIOIOICK CfBfAH. ^fll ?S ^ffeSI ^£?|2j AI^H StSS 231518 3 #0lfe 01 SCf 

e^h&a. ^ms Aigaioi^oii sum sfe »oion nj=a. r=2/3 ?s§ m§8|2 hh?li ?s g&g af 

§Slfe Al^ga §i& ¥11 R=2/3S A}g5l01 M5! POIWAIEI Sttg AhgSlfe AliB AhOIOIIfe e,' 
1.12dB°l gSsXlOW 9imm a 4= 21 CK 

8PI i 

(H 2)fe AHM¥S ¥SS(sub code rate)S 2/3g AfgStte Al^gJOIIAH XHS^M A|g§[ 3*011 

ma! ¥S a&s Afggife; migj cioibHAia a&s Afgsife 3*21 s^woia aotsu. s^i 

(S 2)CHI AH S^OI a^2J ^f^WOI^F 1.12dB0IHS EHS ¥21 AlgSlfe AI>:iJOIIAH BH?J ¥1 atfOI 



! 
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Items 


- Packet Combining 


uoae uomDinma 


\ Mother code rate Ft 


1/3 

(X. YO. Y 0) in Fiaure l 


1/3 

(X. yu. Y U) in hiaure l 


Block size (L) 


496 


496 


Maximum number of iterations 


8 


8 


Number of transmissions 


2 


2 


Actual Tx code rate Re for each 
transmission 


2/3(by punctur ing) 
See section 3. 


2/3(by punctur ing) 
See section 3. 


Redundancy selection 


Identical pattern for 
all 

transmissions. See 
section 3. 


Oifferent pattern for 
all 

transmissions. See 
section 3. 


Soft Combining 


Packet diversity 
combinina 


Packet code combining 


Gain through retransmissions 


Symbol repetition gain 


Coding gain for low rate 
codes 


Minimum required Eb/No in Table 3 


+0.57(dB) 


R-2/3 +0.57(dB) 
R-2/6 -0 55 (dB') 


Required Eb/No at 2'nd 
retransmissions 


+0.57-3.0(dB) 


-0.55-3.0(dB) 


Relative Derformance aain 


0 


1.12(=0.57+0.55) dB 


Simulated relative gain 
(fl BER=10" 5 ) 


0 


2.5(dB) 



OI^OilAH tdhSf 1>0| , ¥m(Turbo codes )M M§ofb XH2£ M±m& ¥1 fiBgMMS 

A>S8>te 3301 ¥4*» ?tfi 4* SIP. (II-eMH, e AhgoFfer XH2£ Al^^jOilAH 

a si si mis! ¥i s§*M 'ab ah^¥s tiiggtaoii «g» 501a. ^, s uaoii/H «i#m*r ±s 9? 

2]oH ]Ha!¥£aet8 flB AHM¥sM SSSiS, <&M £S& ¥1 a IK code combining)^ 21 ff 

oi^e 4- aim, §i§ 921 ihs^m fi^psfe ai^u2| mo\^. jh^aiij ^ aia. 

£ 2b S ^S°J «A| Oil Oil Ei£¥sS OlSoH M^¥^M tilti8t?l ?|» Sfl» EAI8H2 «CK 

EEAIS «0I, #31 AH¥¥sM »«8^l fl» Sxlb EH£¥s:M2f, AH>E»¥m tt»3l(204)2J 

SIOPI(205)£ ?«80. 

HXH. £PI EIM¥£3I« ftHHSH, Xil 1^£¥ <!> 21 201 £ SJ^£lb §MUI^§§ ¥ft»8K>l SI1¥£ti 

ii(§M^ii(x), mViuiaEi^MetYo.YtJg «B{&a. eiaaw 202^ ssuim^m 

^CH£! 3*1 (HI 2|oH 2!E|B|gJ8}0l MBQ. HI2?a¥S3l203B £>0| 21E{E\b\ 202^¥E{ #^£Jb # 

?i eiEiagje s^ui^hs ¥ft»8K)i *n2¥s£jMe(§£^Mp(x'), fli2HH£iEi^Me(Y , 0 .Y , t )^ m 

<*&Q. MEiM, EiM¥m^|2J £JMIfnr #3 1 SI1?«¥fi3|(201) S fll2?S¥l^l (203)0il AH 

#^£lb All SI *|I2¥s£]MM0I SO. CN^IAH f #D\ ai2^S¥s^l(203)0ll/H S£S£|fcr iM^ji 

S(X')te ^SIS S^SJXI ^0°^ EIS¥s^|2i ¥11^ ' 1/5'0| SO. 

Al«¥li A c9?l 204b ■■HI1?a¥«l201 S 2032£¥EI #^£Jb 1111 * HI2¥fitiMSS £J 
^8HJ, XilCH¥ 2052I HIOISKMI ^l ¥1^111 3*1011 2|SH 2!S ^ £1^01 AH*¥sM 
BO. 401 fl|CH¥ 205*r ^sS^ £ 7 LHXI £ 92] S*I!£|gg S6K ggfi £§(S ^) OHM^I^g 

« oiiaaioii jc-isoH ^n; ^oi ais dhm^^oii in§ ^i^^^n ^,01 ah^¥^ 204^ 

BCf. AHM¥^ W&3\ 204^ ^>0| ^M^^^^Oil £|5H EH S¥l^l ^¥E|2j ^§ S 

^tts ukoii a>=e, Dim. x, y 0 , y 1p y' 0 . Y',e ^^i ae3f aoi §21^0. 

X'i : §M^jMM(Systemat ic code symbol SEfe Information symbols) 
X : § M^i MM (Systemat ic code symbol SEfe I nformat ion symbols) 

Y 0 : EIS¥s^|2J ^?^¥S^I^¥E|2| d|0@A| £BS (Redundancy symbol from the upper 

component encoder of Turbo encoder) 

Y t : E\^m.D\9\ ^Pa¥S^IS¥E)2| £|0@A| 61 MM (Redundancy symbol from the upper 

component encoder of Turbo encoder) 

Y' 0 : E\$L¥m.J\°\ o[% ?^¥s^l^¥Ei2j BieSAI mm (Redundancy symbol from the lower 
component encoder of Turbo encoder) 
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Y', : EHfi¥i:>l2l ^£ ¥UI ^¥E1 °J ai09±A| £J MM (Redundancy symbol from the lower 

component encoder of Turbo encoder ) 

Oim £ 7 LHXI £ 9£r ^ ^g£| *JA| Oil 0j| CUM E]fi¥l§ D[X\H AHH ¥l(£fe OH 

i^^lii aas^i ?i& mx\m saishh gia. ^si, £ ahm ¥1121 s&oii/h s 

AHfi¥l(C0)S a^aPI flB HxFOim, &^| £ 6£ S OHI^t Al^ll fl|2l& g&£| AHfi 

¥ll(C1~Cs-2)l a^SPI fl» §»OICM. &D\ £ 9^ DfXI^ /HS¥fi(Cs-1)» ««8PI ?IB 9Xt 

SH. Oioh ^ SOil AH ENC1(0|6f ' H1 1 ¥1£J Ml ' 0| §S)8 E|M¥i:>IO||/d iSsffe ¥1^111 ^ 

xjii¥£¥i:m(20i)oiiah ttasfe g^iiixm aiiDHaEi6i«B(Yo.Y,) §sa^ sjoiom, enc2(oi 

Sf 'roV&tiH'OIBt §S)b HI2^£¥i:?l(203)0IIA1 gHSStfa XI|2IIH£|E|^SM(Y , o. Y',)§ S6[b 
2I0I0ICK 

£ 71 STSSfe, EJXH 401 B 311 Oil /H *£!3I0II/H BISB 4= 9lt= ¥li RmaxS 0| 

fc Al-gol-^ Al^g]2j 3$ QIOIEH0U 2J6UH 1§£JD1 CU¥^ ^CHXIfe &OI @Ch ZL£IH feOI ^Oi 
XI sJCH ¥11 Rmax=(k/n)£| 3 4^2 1- m ^ 91^ £J£°I ¥§§ Rminl &3I £14: ¥ 

tfg gj£j^ i§g 4 s 2i£U S^S 1/6 1/7 0|6F°J ¥111 A18&CI-. 01b EHfi ¥1£J 3 

? R=1/7 0| ahCHi AH ¥11 2J40II mm ¥10|^(Coding Gain)0l 5S£Jb SSg M0I3I MS QIC}. 
3£|I2, 4**JB §»£:?|2J ^*ll ¥1§(R, £ ¥!§)§ S»Ch #31 £ ¥11(R)8 £>0| S^¥£8 
Rmln 33HI tfPllffD. 

gXII Al^gi ?«AI. £H?| fiCH ¥11 Rmax * SI 4 ¥11 Rmin^ D|£| SoHXI^r »0|CL Cje 21 Dl 
&3| SJCU ¥18 Rmax^ ^^6H2X|- ofe AH*¥l£i ¥ll(subcode code rate)! UEILUH, 
¥11 Rimn^ /ri»¥£SS ¥1 2 » (code combing) SIM ffH EfMOIXIfe =H( target) ¥1SJ ¥ 
III UEItHa. gjbj*Ho^ f A^i «t§o ^^l^| OH AH Afg6hfe ¥1}|21 ¥110101. 

Ah^| aa) «mi(Rmax) §y £14: ¥ll(Rmin)0| ^CHXI£, 403B3I0UH #31 £]CH ¥11 Rmax if £14 
¥11 Rminl ^XIH o^l 

(^a^Ai 2)S OieoH AHfi ¥12] JH^(S)M . OPIAH, AH^¥1M2J 4=(£*r Si OH^'4: 

2) }H40*= Rmax CH RminHJ 01 2t§ SJ^ SoH&a. 

S= f R max /R min 1 



oipiah, 1 1 b *2j »a ias^u e a^s^s uaua. 

^Ol AHM¥1M^ ?S ^, 405^^1 Oil AH ml TS s^iaSUl, 407E^|0j|AH C(=mxk)i 1 

SffD. OI^IAH, ^| Cbr 2t 215 QHM^^HJ ^(column)2| 4^(£^ 3^1)1 UBtBO. 01^1 AH , ^>^| 
S5 DHM^I^HI ^ Cfe ^>0| SOI ¥11 RmaxOII 2|oH liBO. OIIMMOi, «5| 5JCH ¥1101 

3/4 E! S? ( ^>0| SS| ^ 3,6,9 ^ 4^ ai£W f ^^12^ AHM¥1 ^^Al &D\ <M2\ 

401 B^IM e SJ^SJ S^£^ CM ^ I AH , ^,^1 5|CH ¥11 RmaxS '3/4'^ ^hS6^^l 

ttHSOII, ^Ol £5 OHM^i^SJ §2| 4 s '3'£S ^§&a. 

3aiH, &^| 407B^I0j|A1 ^>0| ^4= ma- ^^l SICH ¥112| ¥l^jI4(n, ^£)S SoH ^>OI ais OH 
M^I^LHOilAH ^JMMSJ ^ NsM S §1 9 P . 4^1 ^4^ Ns^ ^ S5 OHM^I^ U CHI AH £^£lfe 

^jllSj 4^(£^ ?ixl!2J 4-)S UEfUlP. 4^1 6j^£Jfe ^11°J 4- Nsfe ^>0| 11 

2J 4^ COil CH6H C/Rmax 0)1 2j6H S6HXPI£ SO. 

nam. 409B3I0UH ^,01 2iS OHM^I^: LHOII AH ^^ab ^li^J 4^ NsSj- &}| DHM^!^S| SI 

£| 4^2| xPI- ^^^lOllAi SI5£I= E|M¥1^ILH2| ¥1^1 (const i tut Ion encoder £fe component 
encoder)SS| 4^21 fSSf^U eXIM SA^Df. ^XH XHI2J-£JCH £HS¥1^IM^ £ 2011 £A|@ til 

2f SOI 2^H°i ^^¥1^11^ ^^SC[. CUdfAH, ¥^¥1^112] 4-M 2^ PhS&Cf. ^, 

4093SI0II/H &D\ <y^£l^ ^M12J 4^ Ns£f SMS) 4- C2J x^f '2* 0l^2JX|g SAfSCf. 01 g 
^1 5fe 01^^ E|M¥1PPI- ^I^S] DfE BiJ¥!M Afgo^ ¥l^l2f S£l £ 2011 AH M^OI ^ 5HS| 
^^¥l^l(Component encoder )S(ENC1 » ENC2)0| &i El ai tH Oil 2J6HAH gi§ ^P^M 3>^l dH^ 

oi ck ^, EiM¥i^isu n^5j m&m a^spi ^shah^, ss^iii £¥ s^s ^ ^oi ^4=21 
^^¥i^ii°i ztzimM ^®&tz iwaiEi^Mi m ^ch£ §m*is s^^icho^ 

one loi, &3i ai5 dhm^i^ lh chi ah <y^£i^ ^§§21 4^ nsoiiah &d\ mw°\ 4^ cs aoi 
'2'MCf sf£e an §y ni2nHai ei^mi s uhsj ^jgeis a^isf 4^ xio. 01 a?, 01 » 

^H2| £JMS «HnH£IE|^SM eOllAH ^iSlo^U XII2IIHa| EI^JMl ^ Oil AH 6j^6H0|: £lfeQ| , ¥ 3 
? £¥ EiM¥12| aSOIIAI S gfllSM II UH MO. 5! &WI2I 3^011^ X1I2HH £1 EI«i«B0|| AH fiB| 

sife £Jmoi 2oi aa. a^, oi^^i ah^ ¥ib a^¥i^ o^y ffli?s¥i^isy 

K=42i ^^¥l(convolutional codes)^h £JH E|S¥l^h ^hXI^ EiM eiEiaihH2J Ol^l 26i aigmxi 
Hi SSH&CL ¥ fflWISJ g^0il£ Xj|1^^¥l^l0llAH § fiOi^'M (systematic symbol )EI 
0| 2^92 HHaiEl .^JMOI Soj gi££^ ¥1101 1 2J ¥1^ flW, ¥1101 10|£^ 
¥10|^(coding gain)0l SSi ¥lll6FXt ?¥l£l Al^gj(uncoded system)OI 9Cf. df^AI 

Eifi¥l^|2| SlgS^I ^ 6H AH 5l^S £>0| <y^£|fe ^Ml^J 4 s NsCHI AH &OI 4^ CS 

&oi 2sa b^u aohot bq. 

eh 81. ^\ 409B5II2J sag B48(B. 411B3IIS SS8K)| ^^1 S3 DHM^^OIIAH &J\ C^HSI S^^J 
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lit ® oiai §3hs ei^j (type) oil tua uchxi &mmm tm&o. Eisiei 4i3E+3i^ 
aasKM api 

(^^A. 3) o|| oj^ HniniyEI&'Mea «l2IIHaiE|^MM gOIIAI £,^1 UCHXI ^Jlii d^eh * §SS 
□ . COAi, fe^l UMIIHaiEI^SmOil/H d^Slfe £1MM2] 401- SI2IIH£I EJ^MMOil/d <M§«£j^ <y 

M^2J SSS^U 3^1 BQ. 0HB MO], UCHXI ^MM°J 4*(Ns-C)^ 3012 8PI 

(4»fi>£| 3)011 2]oH XH1flH£IEI£MM0ll/d 23H2J ^jlil tf^jSHQ. X\2WZ\E\&mmOU M 1 }H£| ^jii 

aaiwji ao. 

f (JV s -ay/2 1 ENC\{partty) 
I C*f s -C)/2. I EMCl{partty) 



CO A). 1 * J #31 *2J 2*21- §»S^U 5fS sICHS^M UEfa. 
»a. EI2J22J 3^ 415B7IIS SSSmOi SPI 

(4,s[Aj 4)011 o|6H »l1BHaEI#«e:D|- WI2HHEI EI^JMMOllAi UCHXI ^llil 3oH£! b|§0ll TtE} 

s sgncf, Ot^l AH , a 21- bM ^ H1 ^ ai2DH£IEIfel»»0ll/H £JM£^ 

bia s oi, #:>i xhi ihh£| bi^smchi/h a(Ns-o en a+b°i uisia sss^u a si^s^si &mmm a 

^6HZ, #3| fl|2IHBIEIti«B ^OIIAH b(Ns-C) CH a+b2| UlSta- §S6^U *S SCHS^g ^'111 

f a(A^ s -C)/(a+6) ] ENC\{p>artty) 
L b{N s -C)/{a+b) J ,ENCl{parity) 



ffffl. 409Ef3l2| Sl^SHI , 4 #31 OHM^ Ui Oil AH ^MM2| ^ Ns2f # 

31 £15 OHM^BI g§£| ^ C2J xPf #31 E|M¥S3|£] ^#¥^31^2] ^MC[ S^S, 417&3IS 
£!SoF01 #3| £4^ mM g^AI^J ^ #31 407B3IIS £JM0fZ!U. m, #3| 409B3llfe SJH § 

6H£! £gS¥l(a!S 0HM^2j H3|)0||AH E|S¥S°I m&M MSB ^ 2i*= AHM¥sM £S#B 4 1 21 
fcXI C*¥B §§8fb B3II0ICK E>M. E|M¥s2| MSB ^ 2*^21, #3| 417E+ ^1011 AH 

?KS5 oHM^i^si a3i)§ *sai2j* #31 407BX\g. smom om &x\m xh *«so. 

#AB SOI. ^31 SIS OH^^!^:^ ^l&^jo^ t QM¥S^IS¥Ei2J g SM&'iii 2¥ 

d^js^, 7311 §y fll2DH£IE|^MM S CHI AH ^jCH£ ahUS) ^Jii ^ 2l£^ ^^SU. 

oi ah 6>oi s ^srnoi ezi2] a!5 dh^^i^^(ci - cs-2)m ^s^m^i ?ie ^§ ss§ha. ^ 
^i £ 8m &m ^mo[o\ cioiiah¥ei cs-2 wxisj ais ohm^^mm *s^&a. 

«pi 5oi&^ii^ aamoi spi 

(^St^l 5)0)1 2JoH li\\MZ\E\&mm3l ^l2IDiaiE|^MS0IIAH ttDl *t OHM^j^OIIAH M^m ^MS2| 

4= Ns2j &mmm tm&Q. m\ &mms\ ^ ns^ ^ah uisf aoi ^4= ma ^,01 a ch 

21 ¥i^Ji4(n)l g8H Oi^lAI, ^Ol HI1IIHdlEI^MM0ll/H <^^2J^ g«S3 4^^h &OI 

XHI2HHB.I BI^JSS gOIIAH 4iMM2J ^21 e^6^U eha. SE& 01 S OHM^I 

^MOIIAH <H^j£|XI ^M^e flO|»SE^ BQ. 

[^2 1 EMC \ {parity) 
1 I EWC2{partry) 



mm, EIEJ22" 3? «5| 503B?ll^ SlSahOI 6^1 

l + 6)011 2J6H nmaiEltiSBa XII2IIH £l BI^ISSCHIAH ^| a* Sg OH^^^OIIAH ^JMS2| 
4= Ns2J -^M^S §6HS Ul SOII WZl tm&Q. 0\D\M, a2f bS ^ &OI HI1 S XH2DH£IEJ^iMe0ll 
AH <y^2J^ ^JMd^i SHHtiia B CEH, XII 1IIHBI El £J MM s CHI AH a(Ns) CH a+b2J HI 2^ HI SSSh^U B 
il^§^2J ill ^i«of2, ^Ol Xll2¥s£jMM e Oil AH b(Ns) CH a+b°J bl 2*3} iie^U 5J 
CH§^2J ai2HHaEI^«fiS ^lil d^BOII 9XO\ t 012 S!g DH^^I^MOIIAH <mi* 

3X1 &B ^M^e <MeH^£^ BCf. 

f a(/V s y{a-*-b) 1 ENC\{partty) 
| b(JV s )/{a-*-b) J EMC1 {parity) 
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0\o[ 2 9B SSSfbl OrXI^ SIS 0HSa|^<C&-1)« ¥gSrfe gseo. 

£>0| £ 9S S56fB, 601 CHI Ai 0IS £!S OHS'^SB &SSr01 tf^SXI &aS ^111 

2¥ G@jeha. OI^|/rf . &D\ £JMS2J ^H^M Ns2dl- 898C[. 603B3II0II/H NsOII 

AH Ns2B AH^S NsM SJAH gg& 2 7 UXI 2 92| 51 § Oil t&O- a!S DHM^l 

a& o| fl oj Aiggoi £3138131 OH €011. &D\ AH^OI Nsfe fleitt ti«S2l I>H40r 

so. &:>ia aoi em <y^e iw^m ?e ^. 605e^ioiiah ^oi em a bib fe'MMa 401- 

■o'sd mx\m SM^a. bsi. em &mm2\ 4o r 'o'ois a r s s^am. 'o'sa aa^ & 

31 S^'Ii g £JMM°i 4EIM ^jlll DAI fiSjeO. Oj}|AH , &J\ DAI 

^afe £g shs emwoj aseta galea. 

a g^gsi ahm¥i ^^3f§m ^fli^ej ^xicw^m mm tfiase aim aa. oiis mouh, Ai^gj 

01 HlSSfe ma ¥11 Rmax3r 3/401 H, Al^gjOl JQIBtt ^ «3|2| ¥1§(R), ^ 2¥1M0| 
1/501 ;f§8^ Sl^ ¥^e(Rmin)a Am¥ia 3>H4(^£ QH^^i^°l 40 S£r »0| 

Rmin= 1/6 

S=6/(4/3)=4.5 — ) 5 

CLrdrAH aiS OHM^BSI 4-fe '5'3r SCK 
{CO, C1, C2, C3, C4} : Rmax=3/4 

OPI/H. &D\ AHM¥ia ¥118 '3/4'OIH, AHM¥ie°l ^te 'S'OIHS. £>0| AHH¥1MM ¥11 
»»H. , (1/S)xRraax=(1/5)x(3/4) =3/20' Oil 2]6H ¥1801 3/2021- SO. 0I3S 3^H^I SMblMM 2^ 
61^ 3?, ^<M^|^o^ 20^H2J ¥1£JMM0I 5!i 2|D|&p. S r XI&!, S*b=5*4=20, 

S* a =5*3=150IH^ «£Sfe: tiliS 15JH0I2^ £,Oi 20JHM EmA|3|3| ^oHAHfe &D\ 15JH £ 

Meg 4:§ s^hhj &mms emai/d asatJi aa. opiah, emafe ^i§g :?jtee §^n§ 

S&0. 6*31 Oil Oil AH, 2t2|£| AH* ¥1011 AH §S^M£i XM 1S*i U J^6[£^ AHM¥1M ^gSrS m 
finite SDH2\ AHMVsil 2¥ 4*<!i!Srfcr 3^ §M^jM0| 2B ems R=1/5&J EIM¥1S 4= 9JL 

o\m ^m.m ^s»a. 



3. Redundancy Select I on (Quasi -Complementary Code Set) 

2 4 LHXI 2 6S' S8H /dHMSS ¥S (complementary codes )^ m ^ 91 

a. mx\2i. AHH¥ms aa&oii ^oi d^a^ ^mmoi smsm. ^^sj ahh¥^3 ^aot & 

Oim°^ S&¥^dr ^ 4 Sia. SE^, ^ W9 0II OS AH EiS ¥11 D[X\H ^^£i 

H^, ^>0| £ 4 LH XI £ 6S mm ^S^SJfe AHM¥^Me '^M^ El S¥l(Quasi -Complementary Turbo 
Codes : QCTO'Er 88^|S BO. &D\ EH£¥mg 6^0|^d|£ ARQ Al^iJOilAH AFg» 3^ XHS! 

nH^i ¥^ Packet code combining)^ AF§6rfe CHH^ei Al^ijOil^ o*0|«aiH ARQ AI^SOI a 
Q. mJ}\, »I^£ICH HARQ Type I, Type II, Type 1 1 1 Oil AH HH^ ¥1 Mmm 4 

di, oi en Ai^iyoii ^>oi aa¥ii AFgsn xw&£ J\^m =?&m^ zjlq. mm. mo\ 

HH^! (Packet) 9\® B^2| SSblM mmm i@1^5i ^( t ranspor t unit : TU)0|^H 

§^6rS IIH^i ¥1 ^t^M A r ga r ^ ^,^1 6^01 ^dlH ARQ AI^S = ( HARQ Type I, Type II, Type III 
Oil AH ^ 2|Zfoj e^^^e o L ,e (transport unit) 2£ AIDFD ^§ ohU£| AHM¥1 CiM ^^a^Oj 2 

mm, XHS^^J ^|^B?i^ ^^IS^Oil A r g£J^ TU°I SSS!- 5!M MS8 4^£ Si^ffl, OH 

^^□ra om 3<m Mmm ^ e aa. e, sea s^is^a jue^ nict omm ^01 gga 

fc E|M¥^a as (Quasi -complementary turbo code set)M AhSShCf . 

£PI SM¥S(Quasi-coraplenientary code) Cqb AHM ¥S Si A r 0l^(code set size) SS PUI 

M, 2|2|oj AH^¥s CI (1=0. 1.2. ...S-DI iH(5E^ ¥1 §&)&o=2M| £ ¥^ (mother code) CM XH 
?«(reconstruction)B> a^U, &OI 2 ¥13 ¥11 SCr 2fS ¥111 HX\$= AH^g Cq 
M =?^m^ aa. OI^IAH e ¥l(mother codes )^ ¥1^1 (encoder )^|- ^r^ 4 a^ SJ^a ¥1 
M(Rmin)M SIDiea. 2tM '«BS ^iil Hat CQi 6f3l EiS¥l^ 6h^| 

Original code C with code rate R=H or a code C with code rate R( H 

= i.O 

.where S is number of sub codes with code rate of Ri and Rm is mother code rate. 

01 or ^ S & ( quas i -comp I ementary) EiS ¥11 Ar§6rI2 S^B^IM §^^5§ ^(Transport 
Uni t )S §aa r ffl, s^ia^3r 2^ Oil AH S¥ SBI& TU BD\M A r g6r^ Al^gJOilAHa ^fll^ei 2^ 

^smu aa. §e 2*2121 s^oiiAH ^oie tu b^im A r g6 r ^ ai^h«iai2| s^s^s xia 

01 ^SrOI, 01 ^ I AH g£|l ?|oHAH 2^ SBIB TU BD\M ArSS^ AI^SOII QjoH flBSCr. 

OI^IAH, AH« ¥1§2J 4- S^r '4'Oia 2 ¥1 ¥!M(mother code rate)0| '1/5'ei ^fSfca^ 
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( ) S3M£!£ % Hai&9lfe Sa^£I SLIM (Transport Unit : TU)B¥IS 0I¥0|X|01 ^fij 



( 29311 ) XHS^jII S^IS^S S»& HH3J2J 2E S&^irOII file SSI ¥sS(Overall code 

rate)OI 1/5MC1 S S^OIIfe IHS^OI SSI W0\Q E)3¥S°I AHM^S Ci^h 2|2[ 2££lffl, 

3 £AHfe CO. C1, C2 CS-Ur 9Q. Ol Ui8 IN 3! ¥£ 31r§ ^SSrfe B3II0IO. 



( 39*1 ): IH^s^ &Dm&m S»e* 4=<y@ HH3i°l 2E Sir Oil file* 2 XII ¥£g(0veral I code 

rate)OI 1/5SCI Sf?)U 3¥0ilfe XHSsOl SgH ttDOhO 5S&SS¥S2I AH«¥S Ci?l 2*2* 

cj-ai emaoi a^aoi □ £ah;= co. ci, C2 cs-i3i- oi ass cioiwaiei ase 

4*flS8lte B31I0ID. 



( 4B3ii ) ss2 aa?s°i a&B^ife asifii atg ai§s 4= si°oi . oife s^ioii a§afe Rmaxsi 

RminCHI 2J6HAH OPIAHfe a ¥ii RO| 1/5012. XH2£S AH^fil ¥liS 2/3H A|g 

»2S £!□ 43H2) AH«¥SMM M8V 4= S1C1. 

(S 3)S £^gf MSHS! XHg DH3L! QIO|E)g(Forward Traffic Channel packet data rates)0)l mm 

s eis¥s2I mmm moisd. spi 

(S 3)S §1X11 IS-20002)" 1XEVDV0II AH Al§3 22£ SOIfe 3IS& ^grSffliafil Q|0|EISO|| 0} 2.1 AH ¥ 
SS&S ?S 22£, e ¥SS(Mother code rate) R=1/50|H 3|2|fi| AH" ¥S(sub code)2| ¥S§5 
R=2/3. 1/3, 1/68 AlgSlfe S?l SOISCh 



Set Size S 


Code Set 


Subcode Rute Set 


Data Rates 


1 ■• 


{Co} 


C 0 : Ro=1/6 


307.2kbps 
153.6kbps 
76.8kbps 
38.4kbps 
19.2kbDS 


2 


{Co, C,} 


C 0 : R 0 =1/3 
C,: Ri=1/3 


1228.8kbps 
921.6kbps 
614.4kbps 
3Q7.2kbDS 


4 - 


{Co, Ci , C 2 , C3} 


C 0 : R 0 =2/3 
d: Ri=2/3 
C 2 : R 2 =2/3 
C 3 : R 3 =2/3 


2457.6kbps 
1843.2kbps 
1228.8kbps 



(5 3)011 Aj M^OI AHH¥m°l ¥^>sO| R=1/62| S^Oil^ 2 ¥s§0| R=1/5MD SfSHS OH 2^ Al 
OrCr §SJ» ¥t^f A r g£|D1 01 It Co^ SAIorSCf. AH^¥1>2J ¥£801 R=1/3£J S^Oil^ 2 

¥!>§(Mother code rate)OI R=1/5Sa 3H§ OH 2£ AIDJO #01 S A r g£ID1 01* Co, C,S H 

AlorftO. 01 3^ ¥£S&2I 331 (Set Size) Sfe SO. AH^¥m3 ¥sgOI R=2/32| 3^0)|& 

S ¥£§(Mother code rate)OI R=1/5SO BH5 ON AlOhCf #01 B ¥UI- AFSaffl 01* Co, d, 
C 2> C 3 2S SAISjaCK 0| 3? ¥sStf°l 331 S^ l A t D\ SO. a 5? as A>OI^(Set Size) S&rM AH 
^¥1> 2¥ 4**J3lte ^12HSJ 2 ¥11 RH a*** 4= aiSOj, ^siD\D\ fll38tfe £ICH°I 

¥S» 0I^§ ai^S 4- SIW. 



4. Puncturing Matrix for Quasi -complementary codes 
o\D\ 

(S 4)^ 2|2|2J AH«¥^2| ¥sM0il mm OHM^^(punctur ing matr ix)M°i 3 Oil* MOISCf. 



41-9 



(M 4] 



gj\\m ^2002-003 1096 



Code rates 


Co 


Ci 


c 2 


c 3 


R=1/6 




A' 

y\ 




" 2' 

1 
1 

1 




NA 


NA 


NA 


R=1/3 




] 

o 
1 

o 






1 

o 

o 
1 




NA 


NA 


R=2/3 




0 1 

1 o 
o o 

O 1 

o o 






1 o 
O 1 

0 o 

1 o 
o o 






O 1 

0 o 

1 o 

o o 

O 1 






1 o 

o o 

O 1 

0 o 

1 o 




R=2/3 




iiii 

1 o o o 

o o o o 

O O 1 o 

o o o o 






o o o o 

O 1 1 1 

0 o o o 

1 1 O 1 

o o o o 






o o o o 

0 o o o 

1 1 O 1 

o o o o 

O 1 1 1 






1111 

o o o o 

O O 1 o 

0 o o o 

1 o o o 





(a 4)o\\m esoi ¥seoi 1/5& eim ?si e Ahgs^ 2^21 esoiq 4:h°i sabi^g 

Oil 2J8H tttiia ?S^§§§ D[X\H ¥S80I 2/3&J AHM¥S» 31§§ie, 43H2J ISdlS 

S0II CH6HAH 203H2I ¥1 ^§^01 <g<£S\D\ OHgOII 01 gOIIAH 143HM S! SSI 01 ¥sg0| 2/321 AHH¥ 
Si £81311 BQ. &m. &3|2| aOI £S£JS|fer AHS¥SsS ^hXI3 HH3d OOlbUIEI g&S 4=S& 

cis, ?i as ohm^5(hi °i6H asab CoS ihs^oi e^s Mom amsiuH s^sia sci. ysoii 
HH3L! ¥2 a&s ^i&aa, xhs^ ssoi si§ tm did ahs as ?s^iii s^em, atnj°i 

AHM¥SS(C 0 , C,, C 2 , C 3 )g S¥ ^OHfe &3| OOldUIEI l^S 4- IS el CI. II1E1A) 

¥S §§T§ Algslb: HARQ Type 1112) 3¥0Hfer 4 S!°l 2^01 0l¥0ia 01^011 dlS5 S ¥2011 
d>g ¥2 <ygS(full coded symbol s)§ 2^ 311112 =S§ 4> 2JC1. 

»a. &3I 

(a 4)°i as ohm^^soiiah 312 ts n ?ixi°i *ygoi <y^(£Efer a$)§§ ueilhh, 'O'e m 

£3X1 an aS(puncturing)U§ UEIfcHCf. £21 SHgElfer ¥1 XI °J &M0! 22 £1^30) S£3 

5§ °ioi§jci. oi 3i ah sit* oHM^^fe as°i sail si^giEii gpiieich 



(5211) Sl^(Repetit ion)0l A|g£|fe 5£S EHS¥2°J AHH¥Sfe Sfi^li XS eWfiCK 



(5212) &m0| AlgSlfe' E1S¥S°| AHS¥2fe, XS ei^Slfe 3? 2 = AH!=!¥2& 

H Ilfl! fSS E|M¥20IIAH SS&M°I ei^3|3| m& i!ol2 3531 ^§§ICL 



(5213) aS(Puncturing)0| AlgSlfe 3?, Sfi& EIM¥2°I AHS¥2fe SS&g X» X1I£|§1 EISE! 

ai &mm d\s^ aseici. 
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^ eas^KuniformS^I) SSSa. 

OH^^SI £B£ 5211 H^oHAH R=1/62j » OHM&!±(Punctur ing and 

Repetition Matrix)S '4HHSa, ^s^lOllAi 2£ em@ X ^11 £JM2£!1U- (soft symbol 
combining)SK)l ©msi E»» ¥1011 ^11 4^S6F°^ ^S^IOil Af§£lb ¥118 R=1/5 

S Zl^Sa. df^AH OldHS SSCH £IM21 OilLHXPI- R=1/5¥ll M§5fb S¥0il^ s^a 5 

^IMOIIUIXIS A^gofe R=1/5 ¥^011 b|oK)j £^0I ?H^3C[. ^, 0I2HS ¥l^Jli BWSfeCII 

2ioi aiae »s ss^moi so. oiaie aaoii/d aa. fe^i 

(S 4)011 AH R=1/6£| 2^£J^ ¥s&M£| 4*^8 OSjII- 
Co : X, X, Yo, Yi, Y* 0 , Y'i, X, X, Y 0 , Y,. Y' 0 , Y'i, 

01 J I AH , MM ¥1^11°! 4=^ 6m£j §M(H£JM( informat ion symbol) Oil CHShOI ¥1 

01 £JM0| ^^£JES AH«¥m2J ¥!§§ ' 1/6'Oi SO. £>0| R=1/6°J B«) 
DHM a. >.(p unc t ur }ng and Repetition Matr ix)M ^sJIOIIAl^ 2^1 X £JMM 

£JMSa§tKsoft symbol combining )8h0j 8m£| S&e ¥1011 ^11 4*S»a. tft^AH , ^fll 

sssjioii Mgafe ¥i§8 r=i/5s a?ao. oiae smoi &m°\ oiiuxp* sms r=i/5¥H ai- 

§6^ S^Oil^ 211^ ^'M 01! U XI m A>«6*fe R=1/5 ¥sO|l blohOj £^oi ^Htisa. o\z\m 

¥moi ^jh tt^soii sioi its *\mm 9\x\t: b^s ssoi £Jmoi aa. oia» a soil ah MS 

R=1/6£l 91 &m OHMiN ^(Puncturing and repetition matrix)M AtSSSSW SSJfi- £JM fcL^S 
A^g6Hl, §MCH ^Jil' &mo\0\ §MCH £JM^ Oil U XI S m?\Md\S= ?£2| R=1/6 ¥11 Afgf 4^ 
HO. 

(H 4)01IA1 R=1/3 a* 2£Si= ¥^&M2| 4-S8 DMHf »CK 

Co : X , Yo , Y ' o . X , Yo » Y 1 o . X , Yo . Y ' o f X , Yo , Y ' o 

C, : X. Y,, Y'i, X, Y,. Y','. X. Y,. Y',. X, Y,, Y' 1( ... 

WD\M, MM ¥s£JMS°J SH-I-2J §MCH^g( informat ion symbol )0j| CHShOl ?S 

CH £JS0| AHM^S°I ?S§g ' 1/3' 01 SCf. H£)U ^2|S| S^OilAH Ah§£Jfe SS OHM 

&l ^(Puncturing matrix)^ QSSS S^£lfe ¥S)( AHS &0|5>L>fe 2!S & 4= HCf. SE2J- C02J C1 

g e^itfs^ ia ^jsej x^ 2«j y^goi uchxi y 0 , y,. y' 0 . Y'ife ai^ 

CK II}EI AH ^sSOl '1/5'2J A^SS^01 D\^mn 9\mM «S& SS( ^ 

(S 4)011 /H R=2/3°J X eUW 3? S^Sfe ¥Sfe!i2| ^Cf. 
Co • Yo , X , Y ' o » Yo , X , Y 1 o . Yo , X , Y 1 o » Yo » X , Y 1 o » • - - ■ 
Ci ■ X, Y'o, Yo, X, Y'o, Yo i X, Y'o. Yo, X, Y'o, Yo, . . . 
C 2 : Y,. X, Y' t , Yi. X, Y' lf Y lf X, Y 1 ,. Y ti X, Y',, ... 
C 3 : X, Y'i, Y,, X. Y'l.Yi. X, Y',, Y,, X, Y'i. Y,, ... 

CN^IAH , ^Xll 2^^^ ¥^^MSJ SfiOI6i»( information symbol) Oil Q\o\0\ 3JW°\ ¥^Oi 

^jMOl ^^3°^ AH¥¥m°l ¥518 '2/3' 01 @Cf. H2HU 2|^S| Oil AH A^g£]^ ^, C 0 , Ct, 
C 2t c 3 ^l 21^011 AH A[§£Jb SiS DH^^I ^(Punctur ing matrix) 31- O^H^ 2^£1^ ¥s^h AH^ ^Oim 
Ob 31 ^ 4- SE& CO, C1, C2, C3M SSOl^Mei X^ 2& Si^aoi 

UCHXI Y 0 , Yi. Y'o, Y'tfer BH*l S^O. WEiM HD\ R=1/6&1 3^2f SUStJI R=1/52J ^sPI 
O MgoFOI ^S^F ^^SH2 ¥1011 AH Sg( K £1^) OH^^l^:^ £¥ e.^6f°£ « 

(5 4)0||AH R=2/3HJ ^ ajffl 3? 3^3^ ¥I A =jI^ 4^8 Q^Hf SP. 
Co : X, Yo, X, X, Y'o, X, X, Y 0 , X, X, Y'o, X, X, Y 0 , X, X, Y' 0 , X, ... 
Ci ■ Y'o, Yo, Y'o, Yo, Yo, Y'o, Y'o, Yo, Y'o, Yo, Yo, Y'o, ... 
C 2 : Yt, Y,, Y',. Y',, Yn Y',, Y,. Y,, Y',. Y',. Y,, Y',. ... 
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C 3 : X, Y'i, X. X, Yi, X, X, Y',. X, X, Y,. X, ... 

OPIAH, gXII a^Sfe ¥£6JB»2| 4^ = 4}H2| § SOj^ M( informat ion symbol )0il 018*01 62H2J ¥1 
01 &MO\ ^^£1°^ Am¥sS| VsiS '2/3' 2* &Q. &£0\\k\ A[§£|^ £g OHM 

Qso^ 2^3^ ¥5^f Ai^ #0IS*D*te 2^ S 4* SICK SEB Co, C,. C 2 , c 3 m aaitsfs 
3££JM2J X£r &I^£ICH S^SIH UDIXI Y 0 . Y,, Y' 0 , Y',S 2^ a^SC*. QJ2IAH £PI 

R=1/62! 3^2* SHStJI H-1/521 ^S^IS A*§6*0( ^§3* ?i0IIAi tfBB £^(£1 OH 



5. 5^§i 

DH^IOI S^£J^ MEH5] xH^Oil HARQ 1 1 IS 2j§6ffe g^Oil SI 01 a^6HQX* 8*fe 2*2*21 UH^2J 2^ 

n^§18 ^^8 egjisj xH^ S^OIIAH A*g 2*^8*C*. [E*d*AH , CM ^ I AH ^ 

61 S!SSf2» 6*fe 2IDISI S£ 3*^£0| 3^011 &BB MEH^i JHtfjl* MEHSi xH^e ? 

mmx\ ®n asa*oi mshsi x*iys as»o. 



5.1 2^nn^°i aoi ^bi*h^ cuea^i 

nH^ioi a^s^ mbhsi xnyoii harq ins »&ioii sich aastax* 6^ 2*2*21 hh^sj aoi 

:fB2|2§ l§t 4- SIC*. 01 ^ I AH 2£6*:HX* 6*^r ofU£| WliM g^lS HH (Physical Layer 
Packet, 018* 'PLP'B* Si)2§ 9218*31. 8*L*2J PLPCHIfe ^40H2| AHM OH310I £XHB 4 HO. OIB 
S 2*2* a^ 8 !x! (Transport Unit, 016* 'TU'E* aB)0IB*H BO. B3| 2*2*2| JUM^ H&*\21 

Hj\m Dim ^ sic*. mziM, m\ plp seb ?*£^2J sois :?*§ ^ ao. 8m si plpoii b n 

2J TU3* 4=£ 81 CL d*£UH OK £H CHI JI^EIb HARQ 1112) HSS82I ^ S CHI AH OIS ?B8*XI 

s*2 oissj^ % :>*xi2j s^m mxm bbbq. ^. aasnzx* 8*t hh^2| uoi^ tu. 2tu, 3tu, 

4TUM 3*S 4* 81 H. 2*2*2| S^Oil S10I S4:2| TUE* 0IM4-2J TU=768£! 3^2* TU=1536£] 9^ ¥ 3* 
XI B 2*3 C*. Oi^lAH TU=7682I 0IXIl¥Ei £ 5 °£ (Short Format )0| d*H SS8*DI, TU=1536ei 3^ 

B B SS£(Long Format)0|eiH SS BP. OhBHOilAH^ jfc S5^(Short Format)^ B 5Bi!(Long Format) 
oj = 3 3,| LfVCHAH ^^8*2, 2[2ffi| 3 ¥011 1TU, 2TU f 3TU, 4TU01I 5HS8*b PLP 

DlXlti 3¥2| XHS^ 8M>!j» HARQ 1 1 1 Oil 26HAH 5IBBO. 6*U2| PLPOII 5^£|b TU2J sjCH 4^^ 

^a^oicM. Mdia^xHyoi «iss*b a^moii aja*/d stoio. o)^iah^ m2\& 4S a*bb 

a. 1 : 

BE, 8H42I PLPM a^8*b M£lxH^2j MBI2^xH^2| 51^ 0l¥0i£!CK 01^1 

AHfe S2JAh oiB ^(Slot)£^ S 21 8KB. OIS ^1^^^ mU o| PLPm ft^mQ. S*U2| PLP2I 2^ 
§ «B A^(Slot)2| 4^^ 1CHI AH 8J2I2I 4-^XI ^§ 3*fe8*Q. 8*U2| BB(Stot)OII 2^£J^ QIOIEI 

2i im*iom\. gaia^xH^oi m^m^ a^soii ce*b*/h ^§a^ stoic* . ^, smsi plpoii eh 

6H AH 5HS£Jb QIOIEI S^ii a B 8*01 ^5(Slot)2J §§@C*. OI^IAHb 3 ^ B5*XI OII^AH 

8*U2| PLP}* 13H2I #^(Slot)^^^EI 5JOi 323H2I ft«B(Slots)OII SHSSIb * S°S(Short 

Format )HJ 3^2* 6*L*£j PLP^* 514: 2^H2J **(Slot ) 9.^. ^ EH £ICH 64JWB\ ^^M(Slots)OII 5HS£lb 
S 5^ (Long Format )2J 3?1 UBIBP. 0IEHS S^AH TU=768H* TU=1536M ^6*b 515* 

8*01, TU=7680| ma 16^(i2J B<(slot)OII 2^^a^ a XHI Oil AH OIS £ S°i(Short Format)0|d*H §2J 
BC*. BE, 0|2| ^ 0H3*£Jb TU=1536 3dlH 32 ^^(slot)M A*g8*b e 5^ (Long Format )0 1 

£*H §2|BC*. 0l£IB 2^8*^ IIH3i2| SOI Oil WtE =?m°^M HARQ 1 1 12] H 

01¥2lfe B 8i2U ^01 Oil 1*^ A|>iij2J 01 (Throughput )2J ^§f£fb i§§ 

aSP* £1^°^ OIB ^^6*01 BBBCf. 



5.2 ^£H^!2| 2^Si^ * XH2^ 

8*L*SJ PLPOII 2ib 2|2t2| TUMB ^il^2J 2^Si ¥11 ^*XIH 2iC*. dfd^AH 2t^2| TUOil ^^£lfe 
S^S 3^6*01 XH2^§ fiSS 4^ &l£D1, ^4^^H2J TUM^ ^^£lb 8*L*2| PLPOII 8*L*£| 

s^^^m a*§8*cn aa tumoii taa^ s#» s^8*oi iHa^s assf 4^ sic*, m jqis 4^^^p* 
s^b 01 s: oil aa s# ot¥a s#8*n ois ^<y^ioii a^8*i= 5*§oiiah ^^ia^ s »ia^2i &9\ 

PLPM ^l^o^ e^BC*. 8*X|°}, 6*L*2j PLPOII ^XH6*b AHH M^2i ^4-^H2| TUM ^^2| 
^ 01 ¥0|| d*£*AH XH a^SJfe PLP LH2| TU C*B 4 SIC*. 

£ 3011 AH 8*L*£| PLP^* 8*L*£| #$(Slot)B Af§6fb 3^2) HARQ2J a^^^!§ MOi^H SIC*. 
£ 30IIAH MSOI 8*L*3 PLPb B!SB 3^H2J ^SM(slots)Hf #S S 81 ( Inter lacing) ^. « 

^1 £ 30IIAH M50I 4^H2) 6B(slot)0ll CHoHAI ^OIB HH3JOI a^§ 4- Sl^DI , 2|2|0|| CH8H./H 

^H3£! ACK/NACK <!ilS^* xH^M Sod AH aSQC*. 11*21 AH 0I9B ^^OilAH ^2|2j PLPfe 

Stop-and-Wait ARQ(SW-ARQ) 5§§i§ B4B 4- Sl^Dj, &m ^§B ^S8f XIICH^m^* 4^61^1 
^¥E| ^<M^|^ 219C[. 01 BIB 'Modulo N HARQ'^HQ §2J6*H, §2JS NOII [E*£*AH ^81 

>|| ^^M(slots)2J 4=M S2JBD. ^>^l £ 3 Oil AH ^ N=42! M2i 30IC*. OISHB Oil AH 

if§( Inter laced slots)B 8*L*2| A*gX*^* A*gS ^£ SIC*. 01 3^ S^B 

^^(siot)e plp a^e ab ^^(siot)^^ A*g ^*^6*a. u 01 g^oii^ A*gx*2i harq 11121 

H^SMOI SR-ARQ( Selective Repeat-ARQ)S S^8*W, N=4:H2| *5(Slot) EhB a^Q QIOIEIB XHS 

a uiiaap* 4^a^i2i eeiai^oii q^sc*. qj^ah, oi^iai^ oias oiisai e^^* sssb sw-arqm 

^l^o^ SSBC*. 32HL* SR-ARQH A*g8*^ 3^0II£ §^6*^11 5§§i £S0| ^*^8*C*. 

£ 4^ 8*U2| PLP}* ¥-?H2| ^5(Slot)B A*§6*^ 3^2] HARQ2] a^^^B MOI^H Sl^ £^01 
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Q £ 4CHI AH S^OI am^j PLP^ eiaS 3JH2J A35»(slots)j» &m. gdi(lnterlacing) 22H2J 

^S(Slot)OI| ^MM a^SD. m&M ^tllltz 2W9\ ^SM(Slots)g ^&!8H0f 8HJ2I PLPS 

^3!tf 4> 2ACL £> h ?l £ 4 Oil AH M^OI 42H2J (slots)Oil OioHAH 2f2> &OIS HH^OI 2£H 4> 2i 

offl, 2|2|0|| CH6HAi ^^j^oj ACK/NACK ^I^f 9?&Sf xH^M SoHAH SBSC*. Q}£f/H 0IEHS ^SOil 
AH 2^21 PLPfe Stop-and-Wait ARQ H££B£ §2S>tt ^ 2i°OI, S& iiSS 2J»» »IO)<y 

m^i- ^¥9 a&sa. oias ^5s 'Modulo n harq'shi isisfa, &:>i 321a noii 

(If 21 AH g8ia ^SMOnter laced slots)2J 92ISQ. 

5^31 fc ohoj **40H2| ACK/NACK y|§i(indicator bits) gOIIAH 0\!=z S 2H2I£ NACK^ S^£J 

2 MEU^i xHy (Forward Traffic Channel )M eoHAH 6PI2J 

(fi 5)» 

(H 6)21 2E Sim (quasi -complementary code sets)g A*S8K)| XHS^OI fi§9 MBH^! xH^ 

£1 PLPM a^SQ. ^40H2| ACK/NACK UIM«( indicator bits)0| M§£lb a*? Oil (tftiltt 4^ £1 

^ ACK/NACK2J 51fg DH^ Q^ofDi, 2J2|o| 9^ Oil ^d^pf IHS^ PLPM SohOi 3^6^ TU2I §« 

oi en gj^ioii 2Johah a^ ^ sick ne^ej ^q^ah cimiu szn ^nm ?ss ^ 



(53 1) ^40H2| TUM0II SHS6^ 2^o] ACK/NAXK dlM# gOIIAH ACK^ 4^9 TUSB a^6UI S*^ 
P. 



(53 2) ^40H2| TUMOil oH&5hb 2|^o| ACK/NAXK UIMM ^ Oil AH NACK^ 4*49 TUM^ ^£oHAH a 
^Sfrffl . 01 EH &£9\ AHdl52J ^£±£¥1 , ^ 2^2| TUSOll df^ QoSOil <=><M?ao^ 

a. 



(52 3) zh asswn PLPoii 4*cna a a oil a*s s tiiM4of nack^ 4* 4 a tuoii 
wasfe him 4aa e 3¥oii^ £>oi 52 23 ^4£?im mxi^ tum ^^o^ o^^ah a*s 

a. - " 



(52 4) B, 2^21 TUMOil CHS QoSB safflOWfc 3¥0)fe IH a^A|0||£ i^ia^ H£ QoSS 
^1! oH AH 21^21 TUMOil CHS D\mX\m DW^mM S^SCf. OII^AH 4D\\9] TUMM Af§6|b 

PLP2J S^OH 2^2f2| TUO; TU1 , TU2, TU3CHI SSS QoSM QoSO, QoSI . QoS2, QoS3£j5^ 

(QoS0+QoS1+QoS2+QoS3)=1. 001^32 ^S8fB 2J»8 ACK xH^^^Ei TUO^^ ACK, UfflXI TU1 , TU2, TU30I 
NACK^ 3?, 

QoS1=QoS1*( 1 /(QoS0+QoS1+QoS2) ) . 01 D\ AH (QoS0+QoS1+QoS2) 
(1.0 

GoS2=QoS2*(1/(QoS(HGoS1+QoS2)), OI^IAH (QoS0+QoS1+QoS2) 
(1.0 

QoS3=QoS3*(1/(QoS0+QoS1+QoS2)), OI^IAH (QoS0+QoSHQoS2) 
(1.0 

s Ah§s*e aa. caB^A^ oim g^sfat^ ami* bd. am 21 plpoii p^hsi tumm M§6m 

TUO, TU1 , TU2 TU(P-1)£Hl 01 gOllAI NACK^ TUM 2f2| TU( i ) , TU(j). ... 

TU(s). i J,..s e {0,1,2,3,4 P-1} 0|Ef3 »H QBSi «^0)| 2|oHAH ZH2^ CHOtSfc TU§2| D\ 

mx\m x\&mo\ 212121 -a* u\^^m 5S6foi a^sa. 

QoS(i)=QoS(i)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))). Ol^lAI (QoS( i )+QoS(j )+...+ QoS(s)) 
(1.0 

QoS(j)=QoS(j)*(1/(QoS(i)40oS(j)+ .... +QoS(s))). OI^IAI (QoS( i )+QoS(j )+...+ QoS(s)) 
(1.0 



QoS(s)=QoS(s)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))), OI^IAH (QoS( i )+QoS(j )+...+ QoS(s) ) 
(1.0 

Q§2i MEH^! xHy(Traffic Channel)^ ^gr» ACK XHy(the Reverse Link ACK Channel)^ SBEIfe 
^^DW2] ACK/NACK ^mx\ UIMS( indicator bits) £¥0ilAH ACK^I- S^OHS} AH^S M 

2H5| xH^2J PLPM a^SCL 



5.3 M£H5j xnyoj a^^^^gH ^ai 

^aH5| xHy^ a^Slfe PLPfe DH a^ AlOm 3E(Qusi-complementary code)M AfgmOl 
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SKencoding)@a. m, ^aflE! IH^^I PLP S£S(data rate)0|| SPI2I 
(fi 5)21 

(S 6)°S¥E) M§gb 5!! a^Kset s\ze)D\ SQ1 SliKcomplementary code set)0)IAt S3I 

S^Ollfe C 0 0l 01 ^011 a?&» ACK xHy^VEl NACO Sgi Mom MSHSJ xH^(Traffic 

Channel)^ C,. C 2 . Cs-,. Co. C.....2I trr-MS S^SIfe ^S(code)^h £SKci rculat ing)9 CH dJ^SO. 



Data 
Rates 


Slots/ 

Phys i ca 
I Layer 
Packet 


Transpor 
t 

Unit/ 
rriys I ca I 
Layer 
Packet 


Code 
rate 


Repetitio 
n 


ACK/NACK 
Per iod 


ACK 

Indlcato 
r 

h i tc 

/Reverse 

ACK 
channel 


Quasi 
complementar 

y 

oaHq cat 


19.2kbps 


32 


1 


1/6 


16 


2x4 

slots 


1 


{Co} 


38.4kbps 


16 


1 


1/6 


8 


2x4 
slots 


1 


{C 0 } 


76.6kbps 


8 


1 


1/6 


4 


2x4 
slots 


1 


{C 0 } 


153.6kbps 


4 


1 


1/6 


2 


2x4 
slots 


1 


{C 0 } 


307.2kbps 


2 


1 


1/6 


1 


2x4 

slots 


1 


{C 0 } 


614.4kbps 


1 


1 


1/3 


1 


1x4 
slots 


1 


{Co.C,} 


307.2kbps 


4 


2 


1/3 




2x4 
slots 


2 


{C 0 .C,} 


614.4kbps 


2 


2 


1/3 




2x4 

slots 


2 


{Co.C,} 


1228.8kbp 
s 


1 


2 


2/3 




1 x4 
slots 


2 


{C(),Ci ,C2»Cs} 


921.6kbps 


2 


3 


1/3 




2x4 

slots 


3 


{Co.C,} 


1843. 2kbp 

s 


1 


3 


2/3 




1x4 

slots 


3 


{Co.C, ,02,03} 


1228.8kbp 
S 


2 


4 


1/3 




2x4 
slots 


4 


{Co.C,} 


2457. 6kbp 
s 


1 


4 


2/3 




1x4 

slots 


4 


{Co.Ci ,C2,Ca} 
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[B 6] 



Data 
Rates 


Slots/ 

Physica 
1 Layer 
Packet 


Transpor 
t 

Unit/ 
Phys i ca I 
Layer 
Packet 


Code 
rate 


Repetitio 
n 


ACK/NACK 
Per iod 


ACK 

Indicato 
r 

bits 
/Reverse 
ACK 

rhannp I 


Quasi 
complementar 

y 

code set 


19.2kbps 


32 


1 


1/6 


16 


2x8 

q I nt *5 


1 


{C 0 } 


38.4kbps 


16 


1 


1/6 


8 


2x8 
slots 


1 


{C 0 } 


76.6kbps 


8 


i 


1/6 


4 


2x8 
I nt q 


1 


{C 0 } 


153.6kbps 


4 


1 


1/6 


2 


2x8 
q I nt q 


1 


{C 0 } 


307.2kbps 


2 


1 


1/6 


1 


2x8 
I nt q 


1 


{C 0 } 


614.4kbps 


r 


1 


1/3 


1 


1x8 
r I nt r 


1 


{C 0 ,d} 


307.2kbps 


4 


2 


1/3 




2x8 
q 1 nt q 


2 


{Co.Cj 


614.4kbps 


2 


2 


1/3 


1 


2x8 
q I nt <5 


2 


{Co.Cj 


1228.8kbp 
s 


1 


2 


2/3 


1 


1x8 

e t nt q 


2 


{Co,Ct ,C2,Ca} 


921.6kbps 


2 


3 


1/3 


1 


2x8 
s lots 


3 


{C 0 ,C,} 


1843.2kbp 

s 


1 


3 


2/3 




1x8 

slots 


3 


{Co.Ci ,C2,C3} 


1228.8kbp 
S 


2 


4 


1/3 




2x8 
slots 


4 


{Co.C,} 


2457. 6kbp 
s 


1 


4 


2/3 




1x8 
slots 


4 


{Co.Ci ,C2,C3} 



0JIS BO) A) <*gm ACK XHHS^EI 31I^6HAH 3&2\ NACKJr SeaS MEH5| XHy (Forward 

Traffic Channel NACKCHI ft oH AH C 1f C 2 , C 3 2| £AH^ »aiCHS AH* ¥s(sub codepr S 

i8Cf. OI^OIIS^I^oHAH 2&°l NAQOr SB£IH CJAI C 0 , CiB BBBQ. 01^ AQOI- 

S^M §H»2 ( AH^g M£H5{ ffltf(Traffic Channel )2| PLPM Sketch 2W2| XH 2 ^ CHI AH A r g£J^ 
^^(quasi-complementary code) 5 91 Oil SB ^ 1 1^ h OH ^ S£8tJI 812, ^^^I2f 4- 

2^ 2£^(Data rate)0il WtEJt SB 3D|(set size) SOil UlEJtM 0, 1, 2 S-1, 0, 1,. 

, °l £AH^ 6&(circulating)a». 



6. S|»» ACK xHy°1 q?3E S 

XH^ (Forward Traffic Channel)^ 2^£l^ 2^21 PLPMCH! tU6r01 PLP°I 2H 

B« Oi¥M ACK' xH^ (Reverse Link ACK Channel)^ S^SCL #21 QjgJS ACK £H^(Reverse 

Link ACK Channel)^ 2$£l£r ACK/NACK CHI Al XI 8FU2I PLPOil 2ifc ^3 TUMOrD 6 r L r S>| ACK/NACK 
*ISX| U|M(indicator bit)B S£»CK IflaMH. s]CH 4JH2J ^H*ie! TUMOI xH^OIIAH 

^»» XH^CHI ArSS^ ACK/NACK xHaOIIS 4D\\9\ ACK/NACK blM^F 2B£!Cr. ii 4JH 0|&2| 
TUMOI Arg£lfe S^OIIte 01 Oil 8HS6 r fer M^&BSI ACK/NACK UI^SOI S^O. 



6.1. aj»» ack *Hti£..a'dSte ack/nack <Mm°i 30 1 a 

Ci§2^ ACK xHy^ 2^£li= ACK/NACK 6!S2| ^3M£0il ; ^oUH B s S Oil AH H&SI- 

fe HARQ »±{0IIAIfe: SR-ARQU SW-ARQ H^MMOil &3I2J0I &tf BI9B ACK/NACK S$?3IB A188HH . 
Or£H2f 1*01 S# 8136* ACK/NACK <^m2J 30|£S 2|2|£l S^sOll 2JSUH ^§901. SE» M 

SH^I xH ^ CHI AH AH M ¥^(Sub code)2J ¥fi^OPI 1 £5(slot) sJCU 2 

«s<siots) oilhs netgss sich 2?hsj ft$B(siots)8 ^^6fs stusi plpchi oissb aim ¥ 

s(Sub code)B filHAI 4* 2iD. ^, Sj^Oil MiBfe 2^ ¥118 H1HAI 1 

^^(slot) 2 ^M(slots)OI|AH S^OI ^^ISCf. GO- 21 AH 3«& ACK/NACKSI 



41-15 



SJH H|d|l| 2002-0031096 



gen 2 ^se(siots) m± 1 as(siot)2i a*ga, er^r ssb :»ao. an £ 

3» 6K?I £ 4^ Sftfi dh^ BUM 2*2*21 a^SOil dfE AH^ ¥s>(sub codes) > SSCK 

Avpi « S gf ACK XHU (Reverse Link ACK Channel )5 S^£Jfe ACK/NACK DilAIXI^ MeH^I XHy(Traffic 
Channel )S| PLP}}- Afg5fe IW3L! S^s(Packet data rates). HH^! S°S(Packet Format, Short 
Format/Long Format), *«£! HEI-6*( Inter laced mult i-slot)3 MSofb ^K»l »&■ 

(2 5)2f £PI 

(H 6)o^ &3| 3^8 ACK x«y (Reverse Link ACK Channel )5 a^£J£r ACK/NACK Oil A I XI ^ 

&D\ ^EH^| flltf (Traffic Channel )2| PLPJl £ 5°fi(Short Format )M AhgSUl, 4 4!0ia MEI- 

#S(interlaced multi-slot) Af§6ife 3^ 2^21 PLP a^g(data rates) Oil Ctf^AH ^3PI- 4 

«(=5msec)ei 513} 8 ^5(=10msec)2i ¥ ^Xl 3?^ ?«SP. ^, 4^?!^ a£ !=BH^e 4>£!B 
A|So^ ¥£) ! ^g 0 | SfflS ^ CHI ¥ £HH » = & ^5 Oil ACK/NACK Oil A| XI B A|Z! Qf 

§Ktime multiplexing)^ a«K*. CftEjAH , ACK/NACK OilAIXIfe a£ MBH^iM 4^B 

&3| MBH5i xHy (Traffic Channel )2j PLP ^Oil xHg£S ojgjg ACK xH^(Reverse ACK Channel)^ 
¥9 a^Slfe ACK/NACKM 1H ACK/NACKOIBf HH , ^Dl^ 4 3^ &JI £ 3Hf SOI 847 

^4* EM 2iO| a^rSJfe ACK/NACK^ HBI-E §^(Ear ly terminat ion)M ^oH MEBQ. SE» 

MSH^I xH^(Forward Traffic Channel )2| PLP2J XHa^ A| AHM ¥l(quasi- 

complementary sub code)£J ¥IB fllO) Oil A| XI (cont rol message)^SE A^gSDK £ 4£f SOI 

^31^ 8 3^ £M2J- ™4^ &2ISJ0I a^£l = ACK/NACK^ mm e£(Early 

terminat ion)M ^oH Afg£JD1 , ^4* fflffl S^SIfe ACK/NACKEhOI ^SSf MEH^J xH^ (Forward Traffic 
Channel )£i PLP2J JHa^ A| AIM ¥1 (quasi -complementary sub code)2J XHI CH OilAI 

XKcontrol message)^ Ahg£IO. OIUIAH IB ^^(Early termination)^ Bg 5ms| PLPOil tfga ^ 

oi a oil oimp siea 4-^^ ^ehoiiai a^smxi- plps 2^ si 
01 4 sife 3? a oi^sj a^g meusi xh^^ a^mxi ah^^ plpm a^&^^ 

^,^1 ^EH^I xH^ (Traffic Channel )2| PLP^f S 59^(Long Format )M A^go^ S^Oil^ PLP 2^ 
^(data rates)CHI WdiM 8 ^^(=10msec)ei 2!^ 16 ^^(=20msec)ei ¥ ^hXI S?S ^£J01, 

eiWi^ tf»t2J ACK/NACK21 ^SS ^^l ^ 55!(Short Format)°l 3?2} Si6FCf. 



6.. 2 2^H^§1^ §5 Oil 

£ 53 £ 6^ B ^§2J ^AIOII If^ Oil S MOIH 2ife EGSOia. = AH ei^SfaSOl ACK/NACK 

Oil XIICH^EH B9fe 1 ^^/PLP£f 2 ^^/PLP2J ¥ ^hXi^ ^^£JDi , a^MOil UioH ¥ 

^fxi g ojj= e^xpi- Afg^a. 

£ SCHIfe 2 ^^/PLP°J S¥0il HARQ S^fOII CTFe xH £l ill MOl^H £^0|LK 

£ 6011^ 1 ^S/PLP2| 9 ^ 0|| HARQ S^fOII IDB xH Bl 111 SOj^H £20IP. #D\ ¥ » 

XH2^ A| CHI A[molt: ¥^(Sub code)£J 2 ^^B?l^ 4-^6FbXI OfUB 1 

S 4^86^X1 Oil ?^a. 

£ 10Hf £ 11 SI £ 12011 Al SWXI2 Sib b^£f UOI 2^ 3^0)1 SiOIAH ACK/NACK ^ DH tSQ^ 

a^aoi. ois ^BoH/H. $ ^xi^ Ahg&a. 

01 @h ^>0| §¥9 £21 SfSStOI B ^Al Oil CHI IfE & All 61 ^§6^ Qia aa. ¥ 

a B ^SS| ^A| Oil Oil TtB &tt\& m^'S 0|gS6JA|^g|2i| ^aSxIOIIAH 4=iy£lb e^^i- 4- 

asxioiiAH 4=S£j^ m*\m ^?mmo\ ^se aoia. 

HH. £ 10011 AH MOtXIH Slfe XHI CH HI &?£c>\0\ ^aSxlOI|A12J ^A||8I ^Ssh^, &£±& 

xlfe 710B3I0IIAH a^S PLPM ¥mifm01 AH ^ ¥112] a&ei AH" ¥1 311 ^^^D. vm^iM 
§oH &OI M— ¥1 a^Bfb ^mif^lSJ m Oilfe £ 2011 AH MOIXIH Slfe ¥Ssf^lM M 4^ 

aa. ^01 aim ¥i ahm ¥i as] b^ioii hish ^h^^i- ahs qb 

M M ¥115 ^PS^a. 012^ ^FXIb 32^ HH5L! 2E S^Oiyg 3SjgSPI flKOICK ^>0| 

AHM ¥1 ^^6fe ^X-ll^e! §^8 01 Dl £ 7 LH XI £ 9M S^mOj ^OilAH ^ElM^MOil CEI-21 

6TAIIB «S(BD; ' 

&OI AHH¥S ^^01 &^£J2 ^>0| ^aSxIb 712B3IS "aa&CF. ^aSxIfe 712E.^IS 

as^oi ^,oi ^4^°) ahh¥sm e a^sife ahm¥^m ^f^^api ^ 6H 02s 
ahhbd. ^, ^,01 |^ 1 AH « «i ^^8^ ah«¥s^si a^oi &sasib 

xi it eespi ?i6H A^gsia. ^01 is 02s a§& ^ ^01 ^a§xi^ 7i4&^i^ aaea. ^^i ^ 
asxib 7i4&^ioiiAH ah^¥^m m \&m ahh ¥m(ci)s a^ Haiss mm a^&a. -y^i 

^a&xlfe i£KH AHM¥^ CIS a^S ^ 716BSIS S8&a. ^aSxIfe ^,^1 716B5II0II 

AH ^Ol a^B i^iJWI AHM¥mOil gS8^0j 46J&Xl^¥Ei ACK^I- ^asife XIS SEfUCf. SIS , 

&J\ 714^^121 &J\ 716B^I0ilAH^ a^B^OII Q\mB[0\ ACKM a^6^ 2iSU SlrOil 

AH dFSJ- ^0| a^ Heil^e S6H a^£l^ AHM ¥S01I CHgShOI ACKS a^5f^ gEH5 

4^ 2i§8 XfSSfa. SB; HD\ £ 33f ^Ol £ 4S &5She, sfUSJ a^B?l(^^)M gSH 8FU2I 
AH^ ¥11 a^6fe 3¥0H£r >MM ¥1 z^zfOII CDSSFOj ACK SEfe NACKM 4^aSMI SO. £Pl AH" 
¥^011 g&mOl ACK SEt: NACKS a^6^ 4*^S»2| ¥x^2j gsfg E 1ia . E 12 g &^mO\ 

8 aoia. 

££JSflfe ^.Ol 716B^I0)IA) ACK2] 4611 ^X|6^ 710BSIS ElilSKM Cff a^S PLPS 
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¥ssj-sioi a^8i3i mm nea m^m 4gSQ. oioii emoi #3i 7i6E+3(i oji/h acoi 4aaxi atst 

Cite 28 NACK(IH 2s fi?)S 4a§ISiate 5§ aol&O. C0E1AH. #31 #a#xlte #31 716E+3ltCHI 
AH NACK3I ^Eia§§ 1JXI8IB 718B31IS S8SO. #31 SaSXIte #31 718B31I0II AH PLP 

a^oi Bsas*te3is ee&a. #3i 7isb:>iioiiah shs plp a^oi ^eastern bbsib 

720B31IS ag8101. 2£0I aeaXI 8maa BBBB 722B31IS SS&O. #31 SaSXIte #3| 
720B3UCHIAH m°g SSS AHte¥sS tfH|»3| ¥I5H #31 iS 1 S31AI2] * #3| 722B31IS 

a. oife. #3i #a#xi3i sua plpoii chsh se a&s 8ioi a^si2^ spi fl&oia. s?. #3i 

PLP 5 1 ^4=21 ?SEI2, #31 B¥I5 ACK/NACKS ^t!§tb 3? #31 PLPS ?SSffe 6 

Sga a^OI &SI (EH 7)1 XI AH« ¥S1 a*8fXI M0I3 SICK SB. CIS Oil S AH ^5 Bfl 

S ACK/NACKS 4=a8|te 5! 01 0|L|£| PLP B¥ISa ACK/NACKg +t!6lfe S^OIIte #31 714B3H2I #3| 
718B31lte 81 LI 21 a§2S 4ISS 31 01 Of. m, #^& 3^ #31 714B3I0IIAH CiS PLP BflS 2sS 

011 coa plp B^isa a^oi Bsasitexis BBsite #3i 7i833iite mmssm aa. 

#3 1 $a#Xlte 722B31ICHIAH #3| iS #31 AHte¥£ga £ 3H4=(S)a blllSIOI 2^ AHte¥£S0|| □ 

» a*oi ssasite3is §bbo. Be?, #3i ^asxite #3i 722B3iioiiah i3i ssci axi 

0|*| 2te AHte¥£SOII CH& 2 £01 OI^CHXI XI 8JStCHl BBShOI #31 714B3IIS EI@BC|. #3| £ 
aSxIte 714B3IIS dieSIB #3| i CHI 2J8H aai@ CIS AH«¥2(Ci)« a^&Cf. OIOII 

B8IC4, #31 ^aSxIte #31 722B3II0IIAH i3| SteCI 32 #31 2E AHS¥SSa S£0| gfgEia Di- 
ll BBShOI 712B3IIS £1 §16101 #31 iS 0°£ 5J3!e[ * SsS S^OU aSH #31 AHte¥£gO|| CH& 

xh a^ em si oi aaiAH, #31 xh e& g 2*011 asHAHte #31 sis ah« ?s 

g!D1 gi*& AHH ¥£S0I S££|CH 4*a#xlOIIAHa DH3J OOltH A|BI gblOiyOI 4§a£f 8131 ?IS 
Old. 

S£» bia aOI #31 AH 5 CIS *^S| AHte ¥lfg 4*a§XlS¥Eia XH S?(NACK)2| 4=^011 

ojsh texi^2s a ^sioi oi e-oii msi #31 ahs as ^4a ah« vs§ atzts 4^1 plps 2101s 

4 gia. OIIS SOH. #31 AHS ¥S 6!J0| Co, C, C 2 Cs-,21 AHH ¥115 4= SiCIB #31 

a £011 c 0 s #3i 4<y#xis m^m 201a. #31 46!Sxife #31 c 0 3i 4 d a 

2JCIB #31 PLP°l 4<MS SS8I3 □§ PLPS 4tJ8|3| 9\& g^S 8IXIB. #31 4t!#Xl 

31 #31 Co§ §#3°S,46!8IXI SSiaCIB #31 ^aSxIS XH S£S 2§8|fe XH S£ 2^?(NACK) 

5 E&m 3iO\Q. #3| £<MSxlfe #31 4<y#xl£¥6|°| NACKS 4^8101 #31 AHM ¥S 'Sim 

sife am ahh ¥S2J c§ a#gfa. ois ^shah^ #31 $t!§as¥Ei a^afe ahs ¥s§ 
#31 plps ah a a ois 3iaan s^aci. 

CISHS, £ 1131 E 120HAH S01XI2 Site XII CH til SS8I0I 4a#x|0||AHa gsfS #A||8| 
8IB, 4=a#Xlte 810&3HICHI AH QOItHAIEI gdlOiya 4S 0I¥S BB8I3I 9|& 3ISM AHS 
¥5 -S!!S ^«8|te 2i AH«¥SSa 4»a OI¥S BB8I3I 9\& 3ISS ^(j)g o«S iHH^D. S 
aSOIIAHte S^OHAHSE bia &0| 2E SHIOiya ClOltHAI El gbioiys sgsioi Aigsia 91a. 

as a^afe plpoii oioHAHb 22 abioiyeis Aigsiw =11 ^tssioi, as Ss9^ plp 01 

^011 a^ate PLPOII CHoHAHte P-OltHAIQ gbl-Oiyg 4=S§ ^ 32 HblOiyg 

#3| 4=a#xlte 812B3H0IIAH ^a#xlS¥9a 4i§ AH^¥S(Ci)S 4<i!&a. #3| 4=a#xlte #3| 
AHM¥S CIS 4=a8IB 814E+3II0IIAH #31 4 s 6! & AHH¥S Ci3l #31 ^a#XIS¥Q £IS£ a^S 

plpoii ^sife xis &eeo. #3i sss #3i js e plps ^#s^ as saiaa s ^H4(s).a ui 

2&°SAH 3IS8ICI. =, #3| j3| #3| SS.U 3XI Sf^B #3| 4*a& AHM¥Ste SIS PLPOII ^SQ 

12 BB8I0I 816B3IIS aS&CI. 81 XI 21, #31 j3l #31 S^a BDB #31 4=£i& AH^¥Ste Sli 
PLPOII ^81 XI 02?BB8K)1 818B31IS aSSSO. 

#31 4=a#xlte #3| 816&31IS agSIB #31 4-att MaigJOII CH8H QOItHAIEI SblOiyg 4 IS 

ea. #3i aoitHAiEi gbioiyg #31 a^ naiag S6H 4=a& ahm ?s cia oiaoii 4a&" ahs 

¥S1 g #31 AHte ¥S Cia AHte ¥SB0II 4tySCf. 011301, #31 01 a AHte ¥sgO| C 0 . 

C. C 2 Cs-.OIH, #31 4=a& AH" ¥£31 C 0 0IB #31 816B3II0II AHte Oiaa AHte ¥1 C 0 ^ #31 

4=a& CoBa aoiwAiEj gbioiyg ^aso. 

sixib. #3i ^asxite j3i sea axi aas eaa^u #3i aoibiAia Sbioiya 4iyoi gisa 
b #3i 818B?iis atysioi an gbioiyg ^aeci. #3i 22 gbioiyoii cos ia°i g^s se 

12011 AH XHICH 1125 fiOIXia 91Q. 

#31 £ 12g &2SI01 3= SblOiyOH COS ia°l gsfg #XH|8I ^S6|B, #31 4=a#x|te 910B3II 
OIIAH #3| Sa na|ojg ggH 4=a& AHM ¥S Ci CHI CBS 22 SblOiyg 4S§CI. #3| 32 Sbl 

oiys 8i3ia 

(^§vAi 8 )CHI asH 3ii#gcHa 4- SACK 

c 0 uc,uc 2 ...uc ( ' 

#3| 

(4=Sf^ 8)0||AH W 4 Site bia aoi #3| 32 gdlOiy g 5! EH«I¥EH iSWIWXia AHte ¥S§2| & 
SiKunion)0|| a6H *\&&Q. #31 32 SblOiyOU aoH ¥SCH3| I§ae #31 4>a#xlte 912B31I 

s. a is § i oi #31 §§e ¥soioii asH 4a AHte¥sa §eon cue ms.m 4«eo. #3i 4a # 

xlte 9 14B 311 CHI AH #31 SagOII CH8H SAIS 4IB^LH. #31 £H SAIte #31 AHte¥Sg 

goH XI|gg>S CRCS mm 48&CI. #31 2.m SA|3f BSaS #31 4##Xlte 916B3II0IIAH 2^ m 

6 01 ¥B BBBQ. #3.| BBCHI aoH #3| 4a & a* HaiSCHI 2^31 i^SISiaa BBSIB #31 
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4*£!§xlfei 918Eh^l^ SliiefOI XH S^POil 6HS6rfe: NACKS £>0| ^6J§x|S S^&O. SrXISh ^ 
3 1 BSOII 2joH 2fi:>r B*«oHI 8*2*012 &3I 4*£l§rxlfe 920&^1l^ £!S!6K)1 2^ 

01 o\mo\&mm ackm 4pi ^fcisxis * £Pi £ nsi 8io&3ti^ aiesroi £>oi ^<m 

BB, 6^1 4*£!S*lfc 918E+31I0UH NACKM * 922 B SIS SBStOI &2| CiS 73 S 

bck 4^<ys«fe shs aim ¥i°i use sss m 2 8°j 820&31S ssbp. 820 

B3IIS S8S £PI ££!§r«te £>0| jg 1 5^A|3I2. 822B3I0IIAH £J}| ifi Ig^AISJ * 824B3IS 

aa&a. 824E+^i^ aas ^sxifc 6Pi is plpm ^ss^ m jw^zi s 

S 21^ £>0| £tt ^HfM iS XlSthCh 01 fe ^21 PLPM ^£5fe 2^ H^I^M°J 

4^01 SSSte A| S CHI AH iB 02^ £3|S8PI fl» D}§2^AH Cfg2S ^1 PLPS ^£3^ 

HaiSMM ^SMSPI $\mo\Q. W&M, &7\ ife 0 Oil AH S S ?l Oil /H §*f§ 4*S8MI 9 

P. #21 SB 9 HtfOI 0l¥Oi£i « £P| ^£!§X|*r Cfi A|M¥^°I ^*!B mm 812B3IS El 

HBCK 

3i& UhSf »0I e Bg2| *JA| Oil Oil me 4*£!§X|fer ££!B»S¥E|2| AHH¥mO|| CHgShOI ACK 2 
£: NACKM g^»M. #31 ACK It S^CHIfe £US»S¥E|£| Cfi PLPCHI SIB AHH¥mg 4*£!» 

a. wxibk £>oi nacks s^oii^ £&!sxis¥Ei2i mmm plpcmi °i» ah«¥^m 4**!ech 

(TfdUH, #31 4*£!§rMfer g#3e> AHH¥S2] 4^011 Hf^ ACKS S^ff HHTJhXI £ICH AHM¥s^ 
B ^6!»0| 32 SkttOiyS 'MieD. #31 SDWS\ AHM¥^0II 2J6HAH2 §#^£! 4*6! 01 OI^CHXIXI 

»t as #3i 4^mxi s» pLP°j 4=<^s *ie sue m^m-vmmw xh ^ssa, 01 s^oii 
b doiwaiei gbhoiya 32 stuoiys saioii *«bd. 



mvt ^oi e sgg a§a sag ^^a. 

oj^h AIM?5ii ffSjOII 2I5H ^^6^ gj^g HIB&2S/H >HM¥mMM ^U" XH2^ 

a^lOII OISB 3^ throughput )M H}|| S^AIS ^ 

¥ 2HH^, S iSg 32 ^dfOiy^ DOIbHAIEI gdhOiaB PrSS!2^ MS&2SAI Sg^joj 

□101 El l k 4 s ?Xt= 01 SOI 

A-il H«S, * EIS 32S AJSSFte S^AI^^jOIIAH XHS^^^S M§5fb 3? AI^^JHI 01^ 

mm 111- (Soft combining)g -AJSaHM. ^61 E)M 3221 m&m 32 S 

UJOiy (packet code combining )S A^SohOI A|^gj£| 01 ^g( throughput )S ^H<y6r^ 2lO. 

duio*os, s xhs^m A^a^ m^! e^Ai^s xhs^m Argafe mvmvi e<^Ai^ 
schi ah £w§§¥ssf z^mm mmm *»ama* »^oii ca^ ai^s s^aih ^ aia. 



(57) &?si m& ~ : 
s^s 1 

fSS} EjM¥^S OlSSfOI M B A §MS^¥E| S^H^I AHM¥me Ci(i=0,1.2. S-1)S Wi£ 

8fe #<M^ AHM¥^^^^IM ^blSfe ¥lgSD§S^ OieS<il AI^BOII AH AHH¥^M CIS B 
£o\tz »B0|| ^OiAH, . 

^^IS^OilAH ^U| S^H°J AH«¥^M g 5 BAH AHM¥^ C 0 M a^6Hl ( S^I2^ 2^ 0I2 
^011 S&6 r 0) XH 2^ Q^MOI BTBV HHDrQ &^l S^H°I AHM¥^M S ^> h ^l 51 B«H AHM¥^ C 0 01 

s?H°J AHM¥^M S .OrWOf AH^¥^ C s -t^ 2^011 SBWOI Wl 2^ fi^^h »»5hH «3I 5! B 

n ahm¥^ c 0 s a^o, oi* xh a^ s^pmoi m®m mma a> em Ai*¥m c 0 oi?2j ah 

2 

DM SOU aiCHAH, 

4=6isxis a^sife AHsvsfe sm°i mz\y\m warn mm a^sm, eaaie ra^ioi 
^§°s sife aei. 

3 

3912901 Si 01 AH, 

4=dSxlS¥Ei°l fi^fe 4f3| 2^ HaiSOII CHSS^Ol fS2S §fb ^31 
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SI280II 9XO\M. 

431 a* naise giai ^§°s sfe 431 gjgi. 

5 

ga?2i 0|g8t0l SdlSIS Mil §SS^¥EH SPHSJ AH!=i¥s& Ci(i=0,1,2 S-1)i 

sffe ^a<§i /HH^a&aDis ?bi8fe vsssa§§^ oisstiAi^iysi ^usxiohah sm se^ a* 

4=21 f!s =eilSSS OI¥CHa 82.1 SIS IIH?L!(PLP)0)l °I6D £31 a £21- XH a^ 2¥CHI CHgShOj 431 
S3H°I AHS¥SS CiS 4=a§xl£ a^SJfe gfgOII SICHAH, 

43| £31 a £ CHI AH 431 S3H2I AHH¥S Ci g 5 Sffl AHM¥S C 0 S 431 4-a§xl£ S^Sffe Him 

431 S ej«H AHS¥S Co CHI SSShOI 431 4=£!§x|£¥EI 431 XH S$ fi^S 4*6!8>ffi ¥ SJKH AH!=L 

¥s c,s 431 ^sxis a^sm, 01* 431 4=asxis¥EH 431 xh a^ e?3i- 4-as notct 4 

31 * ami AHM¥s C,2| DS AHM¥S C 2 ¥EH QUI^ AHH¥S C s -,J»AlS i£xh3®£ a^Slfe afS 

431 ohxiaj- ahs¥s Cs-,011 g a si- 01 431 ^a§xi^¥Q 401 xh as 2¥S' 4=<yshe 401 a BlU 

AHM¥s CoS 43| 4=a§xl£ a^SHQ, 01* 431 4»£!§X|S¥E| 431 XH 3£ 2^31- 4*£!S W/lOiU 
431 ^ gj M) AHM¥S C,¥EH DIXI^J AHM¥S C S -,^XIS £xh£f2S a^Slfe i§I SSSS 

s m$= 431 as. 

6 

»I5»«| 2-1CH A) , 

4^1 4=asxis a^sfe AH^¥Sfe smsi gaisis hh^lis ssh a^EiDt, 401 gaisis nH^oi ^ 

4»2| 2s 0l¥CH§] A| 431 AHS¥Si= 431 ^4=2| as HaiSS z^S Si§§ 

s§°g shfe 431 as. 
nemon such ah , 

431 ^aSxl£¥EH£l 431 XH a^ 2?fer 431 a# SSNSJOII CH§5|01 4t!i§ ^§°£ 8fe 43| 

S¥S 8 

»I6»0II &OUH, 

431 a* saias g;g§ 5§o S §^ Af^| gja. 
m=?m 9 

gS2 EI2?11 OlgShOI §£|3HS Mil §S§S¥EH S3H2J AHS¥SM Ci(i=0,1,2 S-1)S S£S 

ol-fe AH^¥S^^3IS ¥dl8^ ?SSSaiS^ OISgaA|>xiJ£| ^aSxIOHAH Sm SEfe ^ 

4=2i a* saisjss oi¥cna ssi 3iis hh^(plp)oii sish 231 a^a xh a^ a?oii cHgshoi 431 

S3H°J AH«¥sg CiS 4=a§xl£ a^Shfe Saoil 2JCHAH, 
431 S3| a^ A| St(i)§ 23|SfShfe XHia§2f, 

43| S3HSJ AH^¥SS g. i.eJMI AHM¥sB 43| HaigJS SSH 43I 4=aSxl^ a^Shfe XH22f 

43| iejJRH AHM¥SCHI S&SI01 431 4=a4xlS¥EH XH a£ a ; ?3^ 4t!9a 431 5IU2I SSI 311 S 
WZim ¥48lfe a'^ HaigJMM SSH 431 igjWI AHS¥Sg a^8^bXIS SBSffe X||32f§ 

a. 

431 mm A^H¥s3^ a* naises ssh a^sixi aaai2 eeae a§ a* saiajm s 

oH 431 iBj«H AH«¥SS 431 4=a&XlS a^Shfe XH4oJf§a, 

43i ien A^s¥^3^ 431 s§ a# saisss §sh a^gacni eeaa 43i gi(i)g 1 

S3fA|9|fc XH53>§S Stt»2. 
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m\)o\ M^¥Sff°j s 4(s)ea an 2312s ass§ ^§°s s 

a. 



10 

SSS! EIM¥£* OlgSKH BH^ §a§S¥E) S3H3 >MS¥SM Ci(i=0,1,2 S-1)S ttfg 

812. 23| 3^31 XH 3£ 2? Oil CHgSIOI &}| S2>H2| AHM^SS CiS £xl32£ a£?8H>, &J\ S 

3HSI AHMVSS CP! 2¥ 3sl A| S3H°I AH^VSS CIS ematOI S^SIfe VSgtaSS^ 

OlSSaAl^iiOIIAH a^Sfe AH«¥SS§ 4aS|fe 00011 SIOIAH, 

40| £3| #?| XH 2?0II CU§8|0( a^SJfer A|H?iii 4t!Slfe lii, 

feOI 4a& AHM¥SUI feOI em Oil 2I6H 4-a£! 201 OIUS feOI ^tlSI AH«¥SM S3I a^ 

31 01 a Jl XI 21 XH B£ 2.=?QU 2JSH 4*a& 2E AHHVSS2I2I 32 SblOISS 4^S8lfe 

^<Mgh AHM^S^I &3I emoil 2|6H 4-aEI2J2S 4a & AHHV22I &AH 4a@ AH 

M?§§ aoitHAiEi sbioiy& ^ s^i a^a- oiasmsi xh a# a? on °ish 4=asi eg ah 

M¥S§a°l 2E gHIOiyg 4ii6|-fe JUmm £888 ?§2£ 8|}= &UI SB. 



s?s 11 

XH10&0H SIOUH. 

22 gdl0iy°l 4tU(HI S|§H S^Sfe QIOIEHOII CH3H SA|g 4H8H2, 2# 3AKXI 2| 

6H an tt^yoi sti ai &ui ma^ s?§ wagers ^§22 sis= sa. 



S^S 12 

S1 108011 2J0UH, 

£3| a^Ilf 831 XH a^ 2?0« °I6H SXIIWXI 4ag AH!eL¥2M2J 4*(jPI 4.0I AHS^SS Ci 

21 S 4(S3H)SC| 30 "&}| 4»a& AHMVS^I 831 em Oil 2J8H 3S0IEI &eg§ ^§2S 81 

t 831 sa. 



§¥8 13 

XH1080U 2A0UH, 

83I 22 gblOiaS 83I 4=a& AHS¥S21 83I 2L3M 3£ 3! XH Eg a? Oil 2|SH 4a 

a- eg AH«¥sesi 8S8on °ish 4S8S ^§2£ sife 8?i sa. 



i?S 14 

EHM¥2§ OlgolOI M£|3IIS §SSS¥EH S3H2J AH 2?Si Ci(i=0, 1.2 S-1)S 

sin. sm efe ^4^21 a^ oi^oia mz\ sis dh^(plp)oii sish s-j\ a^m xh a^ 2 

?0ll CHS 61 01 £D\ S3H2I AHM^SS CIS ^XI^!2S a^SIH. feOI S3H2| AHH¥SS Ci^h 2¥ a 
^§ AI S3H2| AHSVSS CIS e.^5|0) a^8lfe ?SgiDg§^ OlSSa A| AU0IIAH a 

#£lfe AH«¥a§S 4»a3|fe SB Oil SiCHAH , 

4,01 2?| 2^0)1 2| 6H 4=aa S3H2I AH^VSM Ci g « fflHH AH^^S C 0 0ll CHSH 2P SAIS 4= 

sssioi es^i Basjaoe xh a^ 2^?s mm\s= a§3i. 

«3i xh a^ 2?on CHS8I0I ahh¥ss 4-asie ^^i s?i a^m xh a^ 2^011 °j6H sxhw 

II 4=a@ AH«¥S§2| 4(j 40| AH^^SS Ci°J m 4(S3H)S 01118101 &OI 4=a& AHHVS^I 
4^1 e.^011 2J5H 4a@ 22JXIS EhBolfe i§I, 

&OI BBOH 2|SH 4»agh AHM¥S^I 4^1 em (HI 2JSH 4=t!§ 3101 OIUEH! &BEIS &OI 4a 
eh AH^¥Sg £^l a#2l 0ia?)|X|2| XH a* a? (HI 2JSH 4=a& eg AH«¥SSa°| 22 g 
bioiyg 4 IB 61^ iia, 

&3i eeoii 21 sh 4a & ahm^s^i &oi e.mon °ioH 4a£isia2 eeae &^i 4>aa ahs¥ 
&ah 4aa ga& ahmvss dioioiaiei abioiaa ^ 401 a^ai oiaxiixi2i xh a^ 
2^011 210H 4a&i eg.AH^^asasi 2E gbioiyg 4ssife anal. 

40| 32 §b!0IS2| 4^011 2J8H #^2|fe Ql 01 El Oil CH5H 2# SA|» 4 S 61 01 £^?l »»8jase 
feOI XHa^ S^SIfe ill S&gfS ^§2£ 61 SB. 



15 
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HI14»0II 2iO)/d, 

431 as gmoiy e 43i AHSYsa 431 £3i a^ ^ oiawxisi m a^ s^oii sish 4=a 
e» eg ah«¥s»°i n§non °ish ^s»e su= 40 1 »b. 



S^S 16 

^M£1 EHS¥SB OlgoKJl g£| 311 S ffl)?J §S^S¥E1 S3HS1 AHM¥S§ Ci(i=0.1,2 S-1)S 

sm, sm £fe ^4=21 a# Haiass oi¥oia ga 3«g hh?li(plp)oji sish S3i a^3i xh a^ e 

=?0\\ CHgSIOj 431 S3H2I AH«¥s§ CiS a £6111. 431 S3H°| A|<E!¥Sg Ci31 2^ a 

ai 431 s3H2i ahh¥ss cifi emsioi as site vasttoga* oissaAi^aoii/H 431 a 

a9b AH«¥s§§ 4=aoffe SI 01 AH, 

431 231 a£ A| XII131SM &(i)31 111291^ £3la1S^ XII131§31, 

431 iSW) AHS¥S CiS ^asifc: HI 231 4 21. 

431 XH231SM St(j)S 431 AHS¥S&°J S =MS)21 bliHSIfe HI 321 4 31, 

431 X1I231SM a(J)0l 431 AHS¥SS°1 S ^(S)SQ 33 43| iSWI A-|S¥S Ci 21 SJAH 4=a& I 
SHU AH!=!¥s21°1 aOIWAIEI gdhOiyg 4=tyS1fe HI 431 §31, 

431 XII231SM Et(j)0| 431 AHi=L¥2§2| « 4=(S)Sa 3X1 &3HU 431 C10IWAIEI 3U10lls!2| ^ffl 
01 aS£|S 431 iEHJMI AHM¥S£1 2JAH 4=a£! 2g AH M¥Sg31°l 22 SdlOiyg 4=S61fe XII531 
§31, 

431 3E gdlOlfelS dl 01 El Oil CHtl 2A1S 4-lSSIfe XII631431, 

431 2# 3A10H °|SH £#31 gl^SIStClia eBBB 431 XH 2^8 Sa§xlS S£& * 431 

ieiH AH^¥SS H4o1fe X1I7314S SS813, 

431 XH as fiq?2| 2 $011 SISH 431 HI131^M 2i(i)31 431 X1I231SM St(j)S 1*1 S31AI3I2, 4 
31 HI131SM 431 AHS¥2§2I § 4>(S)£ 2S2H 2a& 231 SiS 43| jgi13hSS St(i)2 

S g§& ^ 431 XII331§2£ atSHe ^S2? Slfe 431 glS . 



S?§1 17 

sea Eia¥£S oissioj gsi3)is hh?j §ags¥a s3H°j ah«¥ss ci(i=o,i,2 s-i)g mm 

515= AH«¥S&£S3|g ^Olslfe ¥£gHC1§4^ OlgSaAI^UOII AH 431 AHi=L¥2g CiS a 

ssife s a on 21 en ah, ; 

3=3ia^3i in as fi^soi a^tf ramci 431 s3h°i ahm¥sss sxi^h^ assm, 431 xn a 

$ fi?SO|| S15H 431 S3H2I AH!=!¥SS0l 2¥ a$£IS 431 S3H2I AH^¥SSS XH§¥E1 XH a$81 
^a 4x1 21, 

431 ^a§xis¥a ^xi^2£ a^a ahs¥ss § saei ah^¥smoii chshah^ aoitnAia gui 
oiys 4»aei * se Sbioiyg 4=ssm, 431 a^@ ahm¥ssoii cm8Hahi= as suioiys 

8ffe 4=a4x|g S8i§ ^§2S Slfe 431 4x1. 
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£01 



BER 



R=l/6 with code 
combining 




R=l/6 Turbo 
codes 



R=1/3 with 2 packets 
combining 



3dB Gain 
Es Is Incresed by a factor of 2 




R=1/3 Turbo 
codes 



3dB Packet combining gain 
(averaging in AWGN) 



Eb/No(dB) 

Gain for code combining 
using R=1/6 

Es of R-1/3 = Es of R-1/6 Es of R-1 /3 = 2X Es of R-1/6 
HARQ Type ll/lll Non HARQ 
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£&2 



201 



u|-' 



CONSTITUENT ENCODER 1 



ngr- 

nij- 



Jo. 




CONTROL 



Yi 



£]b|b|b{ 



-202 



I 

204 H 



" CONSTITUENT ENCODER 2 



203 




1.25msec slot 



t4=Detection & 
control processing 



t3+t4<2.5msec 



t1=1 .25msec 
LAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING & 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one slot 
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£&4 



1.25msec slot 



t4=Detection <Sc 
control processing 
t3+t4<2.5msec 



t1=1.25msec 
tAIR DELAY 




t2=CHANNEL 
D0N7ERLEAVING, 
DECODING & 
CONTROL PROCESSING 



1 Physical Layer 
Packet/two slot 



slotl 



siot2 



n 



Preamble N 



Pilot Sc data 
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£S6 
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401— | Rn«(^Rrt.g« | 



4, 



405 — 


m 


- i 


417 






» I 


> 


f 


m=m+1 | 407 — 


C=mk > N i == rrixn | 



QMS. 




413 — 



411 — 


C7I2J SYSTEMATIC tfef | 




TYPE1 


TYPE2 




1 




[■(N.-C)- 
|_(N.-C). 


1 _* ENC1 
"tPARITY) 

— ENC2 
(PARITY} 


ra(N,-Cri _ ENC1 
I (a+b) IMPARITY) 

oib-1 (PARI1Y) 


I 



-415 



CjlD 



41-27 



S&8 



c 



TYPE1 




TYPE2 



1 i 

f qNs 1 _^ ENC1 
I (a+b) I "^PARITY) 

L ^ a+b ^ J (PARITY) 



£B9 



AW 



601 ~ 



603— 



N 8 = N,-Na2 



607 — 



N a M£l SYSTEMATIC 

amis 



T 
503 




c 
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i 



£&12 



-910 




(57) m=?si g& 
1 

ses eis¥ss oigsioi mz\y\m m?i §sss¥a sns\ ahm^ss ci(i=o.i,2 s-ns a a 

Shfe Sa^? AHH¥^^^3IB ?bll5H= ¥SMia§§^ OlSga Al^gOIIAH AlM^ai Cig 2 
gfSOII SI 01 AH, 

s^is^oiiah s:h°j- ah^¥s§ m s euw ah«¥£ c 0 s assm, s^ias ee^ oia ma 

SOU gaSKM IH a^ S^gOl QHOtCf S3H2I AH^¥isg g 5! SMI AH M¥2 C 0 01 

^21 AH^¥SSS ixl^S a^Shfe 

#31 S?H°J AiS¥Si g 0hX|9f AH!=!¥S C s -,2| 2^0)1 SS6KX XH S£ 2^31 Bttil8he< 5 H 

m ahm¥s c 0 s a^sm, 01* m a.=?mo\ m®m mo\a m\ » mm ah«¥s c 0 01*21 ah 
^ »^2s a^sffe asm ss§§ ?§°s su= 401 sa. 

§^9 2 

» 19011 2! 01 AH, 

4=2| 2£ SSIISJ&S 0|¥01§ A| &3>| AHM¥sfe 4PI ^4=2| 2s goH S^ii 

^§°§ §hfe 4,^1 as. • . 

S?9 3 

fll2»0y 2JCHAH. 

4»6isxis¥Ei2i d?i xh as fi^fe 401 as saigjoii cngs>oi ^timm ^§°£ sfe 



S98 4 

929011 S101AH, 

&D\ f!s H£II2J£ ^fSii Slfe 



S?9 5 

sasf ehs¥ss oisstoi ssitbs an 5! sbisvei s:H2i ahs¥ss ci ( i=o. 1.2 s-os attit 

ttte Sa^ AHM¥Stf^3IS ^PblSlfe ¥SS»Dga^ 0l§SaAI^U2| SaSxIOUH SfU SEfe as 

4=21 as Haiass oi^oia gai aie hh?j(plp)oii 2|sh ail w as a^oii aismoi 
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s:hsj /ri«¥ti cis 4»<ysxis sso^ seoii sioi ah . 

U?\ £5| S^OIIAH 415| S:H°I AHM¥S Ci g 5 B1M) AHM¥S C 0 S #5| 4=£!§X|S a^6li= 21§ 
4151 5 BJ«H AH«¥2 COII SS8I01 4151 4*t!Sx|S¥EI &5| XH a£ 2¥S 4=a5l£ ¥ BID AH 3! 

¥s c,s 4i5i 4=<ys»s a^sm, 01^ 401 ^asxi£¥Ei 4151 xh a* e^5i 4=a§ mom 41 

51 ¥ a«H AHS¥s C,°J a§ AH 5¥S C 2 ¥EI OHim- AHM¥S Cs-iWX|g £x!32£ a^Slte !!}§ 

4.01 01X10! AHM¥S Cs-,011 S&SI01 4151 4=6JSxl^¥EH 4151 XH S£ 2¥S 4=^813 4151 5! BUM 
AH«¥S CoS &5| 4»d§aS SsM, 01= 4151 4=a§xlS¥EI &5| XH 2^51 ^di MOID 
4151 ^ a«H AHS¥S C,¥E) DIXISJ- AH!=!¥S Cs-,WXIS £xh5!2S S^SIfe 1§§ £B@tS ?§2 
S olfe 4151 

S?© 6 

8158011 SIOUH, 

4>5| ^6!Sx|S S^EIfe AHM¥Sfe 5IU2J SSI 31 S IW^S Sot) S^SH. 4151 g£|3|IS W3±0\ m 

^2i a^ neiigjs^ oi^om ai 401 /H«¥sfe 41 5i ^21 Ss =aiss 2i^s ssh e^§§ 

?§25 Site 4151 ^3 . 
7 

XII6&0II SI 01 AH, 

4151 ^£!§X|£¥02| #51 XH a£ S^fe &5| 3£ 2318 011 CHS SI OH ^a§S Slfe 4151 

as. 

S^?& 8 

XII6&0II SI 01 AH, 

4151 2£ HaigJg if°Ji f§°S 61 4151 »H. 
S^?& 9 

Sfigf HS¥S§ OlgSIOI g£|5||S BH?i §fig£¥EI S3H°I AHM¥sS Ci(i=0,1,2 S-1)§ 8f£J 

Slfe ^<ms AHM¥SIf£!5|g ?bl|8|fe ¥IciO§§^ OlSga AI >iS°l ^ 6! S XI Oil AH 81 U 2fe ^ 
<*2| 2^ 0l¥0ia >B| »IS HH3J(PLP)0II 2I6H 251 3^21 XH 2^ fi^OII CHgSKK 41 5| 

S3H3 AH«¥SS CIS ^<M§xl£ a^Slfe glSOH Si 01 AH , 

4151 251 2^ AI St(i)S 251 SI 81 i= XHHHSai, 

4>5| S5H2J AH«¥SS i'iei AHH¥sS &5| Ss HaiSS MSH 4 k 5| 4=a§xl£ S^SIfe XII 221 

§21, 

4151 iBiffll AHJ=!¥SO|| S&8I0I 4 h 5| 4^6!SxlS¥a XH 2* fi^5| 4t!ae 4J-5I 8m°| 

?S8hfe 2^ 5£fl g='SS S6H 4.^1 iBjflH AHS¥SS a^SISt^XIS »B8hte XII 321 § 

a, 

iBJMi AHS¥S5h eg a^ saiass ssh a^sixi astern eeaa as a^ saiss s 

6H 4^1 i B1OTI AHM¥sS 4^1 4=a§xlS a^olfe MAJASIA. 

401 iBj«H ahh¥s5| 4^1 ag a$ saisss gsH abasias eeas 401 si^m st(i)s 1 
e3^Al^lfe xiis^sg sssm, 

40I 3|ge at(j)0| 40 1 AH«¥SS°| m 4=(S)MCI 33 4^1 XH12l§o^ a^8|ffl, 4^l 9ISM 
3t(i)0l &J\ AH^¥Sg2| S 4=(S)SQ a XI 32S 4^| 2i§2^ atB&S ?§°S 8lfe 4^1 

a. 



§¥& 10 

Elavil OlgolOI gE|3tlg HH3J §fiiS?EI S3H°I AH«¥SS C i ( i =0 . 1 . 2 S-1)S 

81^, £51 a ^21 XH a.^ S¥0II CHg SI 01 401 S5H2I AH^¥SS Cig £xl3£S 3^8111 . 4^1 S 
5HSJ AHH¥SS Ci5l 2^ a^3 A| 4151 S5H°I AHH¥SS CiS B.^8|0| a^Slfe ¥SSSCfga^ 

oisgaAi^gjoiiAH 4^51 a^afe ah«¥sss ^asib aeon sioiah, 

4f5i 25i a^m 4i5i xh fi¥on ai ssi oi a^sfe ah«¥S§s ^ashfe asai, 
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471 4=221 Aj«¥s;f 471 &mm 21 sh 4=23 3301 ome 47i 4=22 ah«¥ss 471 £7i 2^ 
at oiawxiai xh 2£ e^oii 210H 4=2§i a& AH^^ae^sj as sdtoiyg ^ssfb stsat. 

>,ai^ AHS¥S7t 47I em Oil 2|SH 4=2£l2i2S 47| 4=261 WS¥S3 2JAH 4=23 ggjgl AH 

m?si ctoibuiEi gdtoiyet ^ 471 £7i 012331x121 xh 2 s e^oii 216H 4=2§i eg ah 

«¥SS3I°| 3E UbtOiyg 4*g6tfe 3i§ SS»S ^S2£ 8H= 47I »g| . 



S?tf 11 
SI10S0II SiOjAH, 

47| 2£ gbhOiysi 4=§0H 2JSH g^Eifer QIOISOII CH8H 2H SA|§ 4=g8tll, 47| 2H 3 At (HI 21 
SH 2# tttilOl 3ii A| 47| XH2£ 2^?g W3ttB ^§2S Stfe 47| gffl. 



S^H 12 

HI10SKHI Si 01 AH, 

47| £7| 2f£3t 471 XH 2^011 2J8H SXHWXI 4=29 AHS¥£S2| 4=(j)7t 471 AHS¥SS Ci 
21 S 4=(S:>H)SCt 3^ #51 4= 2 el AHS¥S7t 471 emoil °|6H 4=29 5101 £h SB&i St 
i= 471 SB. 



13 

»I10»0« 2J0UH, 

47| 2E SbtOiyg 47| 4*2S1 AHM¥S21 47| 251 2£ S OI233tX|2| XH 2s" fi?0)| 21 5H 4=2 

e as AH^¥se£i nation °\m ^mm ^§°s stb 471 ygj. 



S^tt 14 

SSiSt E)M¥SS OlgStOt g£|7HS IIH3i §Mg£¥0 S7H2) AH«¥SM Ci(i=0,1,2 S-1)S mtM 

sin. am aEfe si naisgs 01^012 gai sis dh3J(plp)oii °ish £7i s^a xh 2^ 2 

CHI CHgStOl 471 S3H2I AHS¥Sg CiB $xt^2^ 2£8t:n, 471 S7H2I AHS¥S§ Ci ^1 S¥ 2 
si Al 471 S3H2| AHS¥SS CiB Bl^StO! 2£8tfe ?Igtag§^ 0ISS2 AI^HOHAH 471 2 
AHH¥SSS 4=2 Stfe &BOH &OUH, 

471 £71 3 $011 °|5H 4*2§t 471 S3H2) AHM¥£§ Ci §S Bl AH«¥£ Codl CH6H SAtB 4= 
SStOt 2#7t ^^8t«HS 47| XH 2£ 2?S tt£8tfe 21431, 

#31 XH 2£ 2¥0|| CHgSKX AH«¥SB 42 8tEj 471 S?l a^Ht £PI XH Ss fi^OJI °|5H S<XH3t 
XI ^<MEi AHH¥SS°I 4=(j)7t AH^¥aS Ci°l S 4(S3H)S blSotOI 4^1 4=6J& AH«¥S^t 

&oi emoii °ish 31&JXIS eesife i§a, 

401 eeoii sign 4^1 4*&!S AHM¥S7t 47i ei^oii °i6H a oi omaa sesia 47i ^ti 

& AH«¥SS 471 £71 a^3t 012331X121 XH 2^ 2^0)1 °J8H 2£ AHS¥s§212| 3E g 

blOiyS ^^Slfe 

471 51E+0II 2|6H 471 4=2& AH«¥S7t 47| fil^OH 2|6H 4=2EI24a2 ffBSIB 471 4=2 & AH«¥ 
£21 S^AH 4=2@ AHS¥SS C10IWAIEI 8b10|y& ^ 471 £71 2^31 0I233IXI2J XH 2£ 

fi? Oil 2|oH 4=2 ^ 2E AH«¥SBaU2| 2£ gbfOiaS 4=SS1fe 21421, 

471 2E gb10iy2| 4»S0« 2I3H B^Sfe QIOI90II CHoH £W 3A1S 4=^5101 2#71 ttasiSaSH 
471 XH2$ 2^S »4S81fe 31411 SS&§ ^§E£ Sib 471 SB. 



S^81 15 

«l 149011 SlOiAH, 

471 3Ei SblOiyg 47| 4=2& AH«¥s21 471 £71 2* S* 0I2331X|2| XH 2fs fi^OII 2|6H 4=2 
m EE AH«¥£S2| H4110II °|5H 4=S&S ^§°£ Sib 47| gfa. 



S?§1 16 

sea eis¥ss oigsioi bsitiis nn3i §ea^¥Ei s:H2i ahs¥ss ci(i=o.i,2 s-ds 

Sin. 81 U 5Efe ^4=2| 2fS MaiSSS 0I^CH2 g£l 711 S DH 3i (PLP) (Ml 2|oH £71 2^31 XH 2s 2 
^0)1 □golOfl 471 S7H2J AH«¥£S CiS f^J12!2S 2^S13, 471 S3H°| AH^¥sS Ci71 2^ 2 
£M Al 47I S7H2) AHH¥£g CiS 21^ St 01 2^8tb ¥SS&C1gH^ OieS2 A|±gJO|| AH 471 2 
^£tb AH«¥aBS 4=2otfe ^SOII 5J10I AH , 
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#d\ a^ ai amss stmai m^ss. &a)m s:7i»8rfc aiasst. 

i SUCH AH«¥S CiB 4=a§rfe MZMSHi, 
&D\ XU23r§S St(j)S fePI A-|!*¥S§2| S 4=(S)2f BIHolfe SISjUSj*. 

£}3>| JU23rSM St{ j )0I AHM¥SS°I S 4=(S)SCJ- &2>l iSW) Al^¥£ Ci21 gfAl 4=a& i 

SJ BH AHS¥321°I ClOltHAIEI gdrOiyg 4»S8rfe XII 4111 §31. 

#31 BI23fSM Si(j)OI #31 AH!=!¥S§2| S 4=(S)£Q 3XI 8f^U #31 ClOlbHAIEI SblK)ltel2| 4=g 
Ol iSWI A-m¥S21 §£AI 4=619 5i AHM¥Sg312| 3= SdrOiyg 4=8§[fe 

§31, 

m\ as ad r oiye ai oi 9 oil m§i 2#? SA f s ^isife «i6a§a, 

£DI £W 2A10II 2I5H 2^31 tt«8Haa3 BBSS &3>l XH 3s Q^S £a§x|S # 
iSM AH«¥£B XHS61fe XII 7:31 gg 5SO, 

^^i xh a^ fi^psi a^oii °joH mm^^. 4Pi xii231§m at(j)& 1*! s^tAOia. & 

3i an^ss m\)m m\ ahs¥ss°i s =ms>s e§a aaa- la &e suites ^do 
s aae* * &oi Bisaass as&i sii= an sa. 



5£2 Eia?Sl OlgofOI g£|3|IS MS! SS1I?EI SUHSJ AHM¥SS Ci(i=0,1,2 S-Dl afa 

olfe ^<M^ AH«¥S8J£PIB ^blSrfe ¥SMiO§S^ Olgga AI^S'CHlAi 4^1 Ai^¥sS Cig 2 
^Shfe 3X101 SICHA), 

s^ia^a xh a* e^soi wait mom 401 s^hsi ahm¥s§§ a^sm, ^1 xH-a 

£ 2^M0)| °ISH feOI S3H2J AH^VSSOI E¥ a^EIS &OI S3HSI AHM¥Sii xHS¥E1 XH 3^81 

;= ^asxisi. 

#31 ^aSx|S¥E) a^@ Al!=!¥s§ g eSi& Am¥s#OII CHoHAHfe P-OltHAIEI iibr 

oiyg 4»tiet * 2E sdioiyg ^sam. &:>i a#@ ah«¥ssoii ch sh ah fe se gdioiyg 4»a 

oh^ 4=aSxlS Srfe Sxl . 
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£0/ 



BER 



R=l/6 Turbo 



R=1/3 Turbo 
codes 



R=1/6 with code 
combining 





Gain for code combining 
using R=1/B 



Es of R-1/3 = Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 
HARQ Type ll/lll Non HARQ 
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£&2 



201- 



CONSTITUENT ENCODER 1 



nor- — 
nir — 




CONTROL 



J- 202 



203 

TSWSmOENT ENCODER 2' 



1* 



i 

204 H 




1.25msec slot 



1 4= Detection & 
control processing 



t3+t4<2.5msec 



-t1=1. 25msec 
LAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING k 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one slot 
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£B4 



t1=1. 25msec 



t4-l 




1 Physical Layer 
Packet/two slot 



SJH mm ^2002-0031096 
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£25 
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£27 



401 ~ [ | 

403 i aj«¥2 iws; 



417 


405 — 


m 


- I 








) I 




> 




m=m+1 


I 407 — 


C=mk,N 


,=mx n 1 



QMS. 




411 — CWU SYSTEMATIC ffef 



TYPE1 



413 — 



TYPE2 



r (N.-C^- | _ ENC1 
I 2 I "^PARITY) 
I iN^Cll _ ENC2 
L z J (PARITY* 



I 
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£28 



TYPE1 




TYPE2 



1 



r oNs 1 _ ENC1 
I (a+b) I "^PARITY) 

I T^Y I ~* ENC2 



T 

503 



£&9 



601 — 



603 — 



c 



± 



N 8 = N 8 -Naa 




607 — 



N,M£| SYSTEMATIC 



5 



] 



3 
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SE&11 
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1 
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£&12 



1 



35 s«x>iy 



Stfr 



910 
912 
914 



916 



£a*<J9 


918 

1 


1* 


920 

t 1 


NACK fid | 


ACK fi« | 


1 








ci m 


h 


922 ^ 
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